THE 


AMERICAN JOURNAL 
OF THE MEDICAL SCIENCES 


MAY, 1915 


ORIGINAL ARTICLES 


AN EXPERIMENTAL STUDY IN EXCLUSION (FUNCTIONAL) OF 
THE PYLORIC ANTRUM. 


By Bart.ett, A.M., M.D., 


ST. LOUIS, MISSOURI. 
(From the Surgical Laboratory of Washington University.) 


My problem is not to determine the relative values of pyloric 
obstruction and exclusion of the pyloric antrum, but to study the 
latter, which involves a class of cases—ulcers of the stomach, 
away from the pylorus—in which the results of simple gastro- 
enterostomy are relatively unsatisfactory; cases in which resection 
would seem indicated were it not for the fact that chronic perfora- 
tion into liver, pancreas, or other important neighbors make it a 
hazardous procedure. I have excluded the pyloric region twenty- 
seven times on the human subject, as reported at the 1914 meeting 
of the American Medical Association. The first fifteen patients 
were operated upon by transverse section of the stomach with 
blind closure, as first suggested by Doyen, with which no other 
method has been definitely proved experimentally to compare 
in efficiency. These experiences convinced me that the technical 
difficulties and dangers attendant on this procedure warranted 
experiments, which are reproduced herewith, looking toward a 
simpler and safer method which could guarantee the same result. 
Ten of my last twelve patients had the pyloric antrum excluded by 
original methods, which I shall here show to have been satisfactory 
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A large number of methods have been proposed for obstructing 
the pylorus and excluding the pyloric region. They will be con- 
sidered together, since it is difficult to separate the two historically, 
although they are by no means to be considered a clinical entity. 

Berg! has practised gastro-enterostomy with pyloric exclusion 
since 1901 on bleeding ulcers in the pyloric region, for duodenal 
fistula or accidental wounds of the duodenum, and for simple or 
callous ulcers of the pyloric end of the stomach. His operation 
consists of a gastro-enterostomy in the usual manner, with the 
addition of an occluding ligature of heavy Pagenstecher thread 
passed behind the stomach just proximal to the antrum; then 
taking a few stitches through the peritoneum and muscularis to 
prevent slipping, he slowly ties the ligature, being careful not to 
interfere with the circulation. He says this method of exclusion 
does not increase the mortality or the length of the operation. 
Pool? reoperated a case upon which a gastro-enterostomy had been 
performed six months previously without relief of symptoms. A 
simple ligation of the pylorus with catgut suture was considered 
the safest procedure and gave a good result. He excluded a second 
vase in a similar manner and a gastrojejunostomy was done with a 
satisfactory result, but he says the permanency of this closure is 
doubtful. Momburg* treated two cases by tying silk ligatures 
tightly around the pylorus and suturing omentum in the furrow 
thus created. Corner‘ says that when doing a gastro-enterostomy 
for pyloric ulcers he excludes the pylorus by placing a ligature on 
the pyloric end of the stomach as suggested by Berg. Renton’, 
surgeon of the Western Infirmary of Glasgow, says the operation 
they have usually performed during the last three years is the 
posterior gastro-enterostomy of Robson, with exclusion of the 
pylorus, where necesssary, with a purse-string suture. Ward® 
gives a case after the Berg method, with a good result. Parla- 
vecchia’? merely throws a strong non-elastic ligature around the 
stomach at the point where the incision would be made by the usual 
technique, as proposed by Doyen, and proliferation of cicatricial! 
tissue soon shuts off the part completely. On dogs it required only 
from two to four minutes longer than a simple gastro-enterostomy. 
As far as we can learn no exhaustive series of animal experiments 
have ever confirmed these results. The universal experience with 
ligatures on hollow viscera has been that they cut through into 
the lumen and are passed out with other intestinal contents, the 
peritoneum speedily becoming agglutinated outside of the con- 
striction. 

Leriche*® tried ligating the pylorus of the human subject with 


1 Jour. Amer. Med. Assoc., March, 1913. 2 Ann. Surg., November, 1913. 
3 Zentral. f. Chir., October, 1913, No. 42. 4 Lancet, London, 1913. 

5 British Med. Jour., April, 1912. 6 Lancet, London, July 7, 1906. 
? Policlinico, Rome, April, 1910, xvii. 8 Lyon Chirurg., 1913. 


f 
4] 


BARTLETT: EXCLUSION OF THE PYLORIC ANTRUM 627 


catgut, and though the immediate results were good the Roentgen 
rays soon showed the operation to have been a complete failure. 
He then did the Doyen exclusion on the same patient, with complete 
success. In a second case he tied a silk string around the stomach 
in such a way that it was divided into a small cardiac cavity and a 
larger pyloric one, but Roentgen rays soon demonstrated the re- 
establishment of the viscus. There was a time when Ochsner 
thought he had definitely excluded the pylorus by wrapping a 
silver wire about it. Brewer® uses a strip of aluminum, | cm. wide 
and 5 em. long (thickness not stated), which is passed under the 
pylorus and rolled together with the fingers tightly enough to 
close its lumen without devitalizing the tissue. Nine dog experi- 
ments are recorded after gastro-enterostomy had been done. In 
all of these cases where the animal lived more than nine days the 
band was found hidden by new tissue and the vicinity was usually 
free from adhesions. There was never a necrosis, and the lumen was 
non-patent in every instance. No dog was allowed to live more 
than two months and ten days after the operation. Wilms” 
separates a strip of fascia from the anterior aspect of the rectus 
muscle or from the fascia lata and throws it around the pylorus, 
tying or suturing it so as to exclude the pylorus completely. It is 
‘asy, safe, and shortens the operation for exclusion, giving no 
reflex disturbance of the stomach. When we visited Professor 
Wilms at his clinic in 1912 he stated that Roentgen-ray examinations 
of patients, some months following operation, show the pylorus 
to be closed. Kolb" practised exclusion of the pylorus by ligating 
with a strip of fascia or omentum jn cases of bleeding ulcer of the 
stomach with duodenal stenosis. He treated in all 18 cases, 3 with 
the omentum and 15 with fascia, 9 cases were reéxamined, the 
pylorus found to be closed, and the chyme passing through the new 
opening in one bour. Technique: the strip of fascia lata is about 
3 cm. wide, free of all fat and muscle. It must not be tied too tightly 
and the strip does not relax if sutured to the serosa with silk or 
catgut. 

Bircher” has done Wilms’ operation, but is convinced that the 
strip of fascia undergoes early absorption. He found that strings 
of linen or catgut wrapped around the viscus accomplish the same 
result, but are not permanently effective. In 15 cases Bircher took 
the hepatico-umbilical ligament, cut it loose from the abdominal 
wall, finding it to be from 5 to 6 cm. in length, wrapped it once or 
twice, as the length permitted, around the pylorus, and fastened 
it in position with a few stitches. Roentgenoscopy from one-fourth 
to one year after operation shows that the obstruction is lasting. 


§ Surg., Gyn., and Obst., vol. xviii, p. 145. 
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Hercher" had four cases in which he excluded and suspended the 
pylorus (after gastro-enterostomy) with the ligamentum teres 
hepatis. Hoffmann" uses the same method with the ligamentum 
teres hepatis. Polya” thinks that the closure of the lumen thus is 
the only safe means of exclusion. He thinks in the ligamentum 
teres hepatis he has found a material which, on account of its form 
and suppleness, is even better for the purpose than the strip of 
fascia used by Wilms. He had seven cases, of which five were 
successful. Gobell'* excludes the pylorus after the Wilms method. 
Naselli” has proved in six animal experiments that it is impossible 
to exclude the pylorus by ligature method. His ligature consisted 
of an aponeurotic band from the fascia lata, from the anterior 
abdominal wall, or the tendon Achilles. In no case did he get the 
permanent physiological result desired. He did secure slightly 
more stenosis in instances where he first crushed a furrow with 
forceps and then tied his strand in this. In no case did the tissue 
ligature cut into the lumen. In the beginning the lumen is closed 
by longitudinal folds of mucous emmbrane but later there is an 
atrophy of the encircling tissue, the folds straighten out, and the 
canal is reéstablished. In consequence of this a gastro-enterostomy 
made at the same time as the ligation will eventually close up if 
the animal lives long enough. Surely the autoplastic method of 
obstructing the pylorus has a distinct advantage if as is claimed 
the fibrous band remains viable. It is said to become firmly ad- 
herent to the peritoneum and hence does not cut its way into the 
viscus. The permanency of these results must, however, remain an 
open question until experimenters have had time for most remote 
observations. Blad'* discusses the methods in vogue for closing 
the pylorus in a gastro-enterostomy, and reports a case in which 
he folded in the pylorus and duodenum with silk sutures, forming a 
role about 6 cm. long and as thick as the little finger. Examination 
seven months later showed most of the chyme expelled through the 
new opening, but also part through the pylorus. Mertens" kinks 
the pylorus by sewing together the anterior surfaces of the stomach 
and duodenum, attempting in this way to obstruct the lumen. 
He had four cases, two of which were examined at the expiration 
of seven weeks and the pylorus found to be obstructed. He admits 
that an examination after a much longer time is necessary to 
determine the permanency of closure. Sequinot” shows the in- 
efficiency of a gastro-enterostomy in all cases where a true stricture 
of the pylorus does not exist, and after showing the advantages of 
exclusion gives a procedure of infolding. He gave three cases, 
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two of which were successful. Mariani”! did an- exclusion in this 
way: the stretched pylorus was kinked on itself and sutured to the 
duodenum and below to the rectus muscle and subcutaneous tissue. 
Functional results were good at once. He” later reports two 
cases, the first one dying of pneumonia and the second giving : 
good functional result. The Roentgen rays showed food passing 
through the gastro-enterostomy, but he does not state how long 
after operation. It is pretty well established that no form of in- 
folding or kinking has more than a temporary effect in producing 
occlusion. 

In 1893 Doyen*® was probably the first to suggest exclusion of the 
pylorus when he reported to the French Surgical Congress that he 
had in two cases done this for ulcer by cutting across the stomach 
just proximal to the pyloric antrum and making a blind closure 
of the resulting ends. Von Eiselsberg™* independently proposed 
exclusion of the pylorus in 1895, reporting two cases of pyloric 
cancer in which adhesions made resection impossible. The intense 
pain which had been a leading symptom in both cases was com- 
pletely relieved and, as a matter of course, the operation goes by 
his name in all German descriptions of it. Haberer® has done 
twenty-four exclusions, using the Doyen-von Eiselsberg technique. 
All the patients are well today but two, one of whom died of jejunal 
ulcer and a second who was reoperated for the same. He thinks 
this the operation of choice for duodenal ulcer, and it can take the 
place of difficult technique in benign cases. It is indicated in peri- 
gastritis of the pyloric region, and it should guard against cancerous 
degeneration of the ulcer. Threatened perforation may also be 
prevented. Jonnesco”® in 1906-07 operated upon nine cases of 
pyloric and duodenal ulcers after this method of Doyen-von Eisels- 
berg. Jianu” discusses the advantages of exclusion and gives a 
report of two cases operated upon after the method last mentioned. 
Girard® says in cases of duodenal ulcer the operation is usually 
incomplete without an exclusion of the pylorus. If the employment 
of Doyen’s method is impracticable he recommends a separation 
of the seromuscular layers and the introduction of a longitudinal 
suture. In greatly exhausted patients he uses a plicature of the 
anterior wall of the stomach or ligation as indicated by Kérte. 
He gives two cases of partial exclusion by means of several plica- 
tions of anterior wall. Leriche and Bressot® review fifty-nine 
exclusions of the pylorus and duodenum. By exclusion of the 
duodenum they mean cutting the pylorus across and closing each 
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stump, finishing with a gastro-enterostomy. The operation for 
exclusion of the pyloric antrum is more difficult being on the stomach 
tissue itself. All results were good with no deaths. Leriche® says 
all procedures intended to exclude the pylorus, excepting those 
which cut the stomach in two, may be regarded as parodies on 
surgery. He has done three exclusions of the duodenum by means 
of a modified Doyen operation at the pylorus, cutting across the 
sphincter, and he states that this is extremely easy, takes but a 
few sutures, and requires not over ten minutes for its performance. 
Jianu and Grossman* review the history of exclusion of the pylorus 
and also give results of experiments on dogs. They conclude that 
vacuolar degeneration of the excluded stomach mucosa rapidly 
procedes and favors healing of ulcer, also wards off hemorrhage, 
perforation, and cancerous degeneration later. Kiittner® says in 
the surgical treatment of duodenal ulcers that the ideal method is 
that of gastro-enterostomy with the Doyen-von Eiselsberg method 
of unilateral exclusion of the pylorus, but the operative mortality 
is increased 10 per cent. He also uses Wilms’ method, with a 
strip of fascia or Bier’s method of crushing. Von Tappeiner*™ 
experimented on seventeen dogs in comparing results of the following 
five procedures to occlude: (1) infolding by suture; (2) narrowing 
the pylorus by what is called submucous plastic (this means mani- 
pulation of flaps formed of mucularis and serosa); (3) ligation of 
the pylorus with foreign material; (4) ligation of the pylorus with 
a pedunculated strand of serosa and muscle from the anterior 
abdominal wall; (5) ligation of the pylorus with strips of fascia 
after Wilms’ method. He lost but one animal and examined all 
the others four, seven, or ten weeks later. As a result of these 
experiments he concludes that none of the five compare in efficiency 
with transverse section of the stomach as done by Doyen. Of these 
five methods, however, Wilms’ ligation with a strip of fascia seem 
to be most efficacious. The great argument against Doyen’s idea 
is the difficulty of execution. 

The question of pyloric exclusion was discussed at a recent 
meeting of the Deutsche Gesellschaft in Berlin. Some were in 
favor of it, especially von Eiselsberg, others, including Kocher, 
think the methods without exclusion give the best results, but no 
conclusion was reached. : 

All my dog work was done under full ether anesthesia, every 
‘are being given to the animal’s comfort later. 

It may not be out of place before reciting the details of my 
experiments to state in a general way the method of studying the 
material secured. As soon as possible after death the stomach 
together with lower esophagus and upper jejunum were removed 
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en bloc. These viscera were distended with water until normal 
roundness was maintained, double ligated, and then hardened in 
4 per cent. formalin solution. Some days later they were emptied, 
injected with barium, and roentgenograms made. These together 
with illuminating diagrams are shown in Figs. 5 and 16. Trans- 
verse section was next made across the stomach on both sides 
of the septum and very close to it. After study of this interesting 
object in its entirety it was cut into thin transverse sections, of 
which one is shown herewith (Fig. 17). 

EXPERIMENT I. December 19, 1912; large brown collie. We 
made a two-inch posterior no-loop gastro-enterostomy. There was 
a tear through the omentum, which was repaired. 

February 7, 1912, the dog was killed because of distemper. 
The autopsy showed the gastro-enterostomy to be patent and there 
were no macroscopic lesions of the bowel or peritoneum. This was 
a control operation. 

EXPERIMENT IJ. April 17, 1911; a small white and black 
fox terrier bitch. The pyloric region was excluded by mattress 
sutures including four thicknesses behind a transverse clamp, 
through which pressure was applied across the stomach for fifteen 
minutes. An anterior row of peritoneal sutures covered up the 
mattress row. An anterior gastro-enterostomy was done. 

October 25. The dog was sacrificed and the gastro-enterostomy 
found to be patent. A white scar ran across the anterior and 
posterior surfaces of the stomach just distal to the gastro-enteros- 
tomy opening at the point where the clamp had been applied. 
There was no change in the stomach lumen. Distal to the cross- 
scar the outer surface of the stomach had a yellowish tinge and the 
mucous membrane was deeply bile-tinged over the corresponding 
area. 

It had been thought possible to crush through the mucosa and 
cause an agglutination of the deeper mesoblastic structures, these 
being held in approximation by the mattress sutures. The futility 
of this plan was strikingly shown at autopsy some six months later; 
in fact the stomach showed but slight evidence of operative inter- 
ference. 

EXPERIMENT III. Januray 27, 1912; small black slut. At a 
distance of about two inches from the pylorus a slender rod was 
inserted under the stomach, lifting it up, and a clamp applied be- 
neath. A transverse incision was made down to the muscularis of 
the posterior wall. The submucosa and the mucosa were cut as 
short as possible and allowed to retract. The anterior and posterior 
muscularis and serosa were drawn together by interrupted sutures, 
which were then hidden by a Lembert layer. The operation was 
finished by a posterior gastro-enterostomy. 

February 2, the dog died. The belly was full of thin fluid blood 
and the intestines were matted around the pylorus. A furrow 
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transverse to the stomach and about 3 cm. from the pylorus indi- 
cated the site of the exclusion. A longitudinal section showed a 
complete septum formed by a double layer of the anterior wall 
attached to the posterior wall without intervention of the mucosa. 

EXPERIMENT IV. February 17. This is a repetition of Experi- 
ment III. February 24, 1913, the dog died. The autopsy showed 
the belly full of bloody pus, the stomach was small, and the upper 
intestines engorged with bile. A deep groove on the anterior and 
posterior walls showed the site of the obstruction to be about 3.5 
cm. from the pylorus; on section a complete septum was seen, 
two-thirds of which was formed by all the layers of the anterior 
wall. The gastro-enterostomy was found to have been made in the 
transverse colon. 

The last two experiments prove only one thing, namely, that the 
simple method used is entirely too dangerous to be considered further. 
Both dogs died of peritonitis on the sixth and seventh days respec- 
tively. A complete septum was found in each case; however, the 
period of observation is too short to establish its permanency. 

ExpeRIMENT V. January 6, 1912; small white dog with bronze 
head. We incised the anterior wall of the stomach to the submucosa, 
both layers of which were divided transversely without wounding 
the posterior muscularis, the proximal and distal submucosa being 
closed blind. The anterior serous and muscular coats were sutured 
with two rows and the operation was completed with a gastro- 
enterostomy. Result: the dog was lost. The foregoing experiment 
represents a development of technique tending in the direction of 
greater safety. It is to be regretted that the result is not known. 

ExpERIMENT VI. January 17; small black dog. At about three 
inches from the pylorus the wall was cut transversely to the sub- 
mucosa, which was separated from the muscularis all the way 
around and the latter divided transversely. Both ends of the sub- 
mucosa were then closed blindly and the muscularis and peritoneum 
sewed so that the anterior and posterior wall layers came together 
between the ends of the blind submucosa. 

February 4 the dog died. The stomach and loop for the gastro- 
enterostomy were found to be greatly dilated. There was an ob- 
struction and the stomach contents were found in the esophagus. 
The peritoneum was clean. At a point 3 cm. from the pylorus, 
furrows on both walls were external evidence of the site of the ex- 
clusion. A longitudinal section revealed a complete septum formed 
by a double layer of the anterior and posterior stomach walls, 
meeting end on without intervention of the mucosa. 

ExpermMENT VII. January 20, 1913; small white bitch. This 
is a repetition of Experiment VI, with the single exception that the 
incision in the anterior wall through the serosa and muscularis was 
made in the long axis of the stomach and quite near the pyloric 
region, on either side of which the submucosa was sewn blind. 
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ExperIMENT VIII. February 24, 1912. This is an exact 
replica of Experiment VII. March 9. The dog was healthy, so 
was killed with chloroform. The exterior of the stomach showed 
little effect of the effort to obliterate the lumen. There was an 
incomplete septum seen on section. 

In Experiments VI, VII, and VIII a technique based upon 
accepted surgical principals was devised, with the result that no 
dog died directly in consequence. One was killed on the fourteenth 
day while the other two died on the fifteenth and eighteenth days 
respectively. In the last two mentioned a complete septum was 
found, while in the fourteenth day animal it was only partially in 
evidence. While this form of exclusion is apparently leak-proof 
(in three instances at least) it is not satisfactory so far as simplicity 
and neatness are concerned. It is the identical operation which 
was described later by Porta* as having been adopted at the 
Biondi clinic. I had done this some months before his article 
appeared, but discarded it for the reasons given. 

EXPERIMENT IX. February 10, 1912. A rod was passed trans- 
versely under the stomach and the lifted portion was caught in 
clamps. A shoemaker stitch was placed between the rod and clamp 
and everything cut through onto the rod. After cutting away the 
redundant mass the whole was inverted with Lembert sutures and 
a gastro-enterostomy done as usual. 

February 17 the dog died. The stomach was dilated and an 
intussusception was present in the small intestine. A deep furrow 
on the anterior and posterior walls indicated the site of the infolding. 
A heavy complete septum was formed equally from both anterior 
and posterior walls; no mucosa intervened between the other tissues. 

EXPERIMENT X. February 3, 1912; small white bitch. This 
experiment repeats Experiment IX, although the mattress stitches 
were introduced in a slightly different manner. 

The animal died March 4. There was great dilatation of the 
stomach. A furrow on the exterior marked the site of the operation 
and a fine mucosa-lined canal persisted. Judging by the amount of 
dilatation there must have been a high degree of partial obstruction. 

The same principle is involved in the two experiments just de- 
scribed, though the technique differed somewhat One animal 
died in seven days without any evidence of a leak, while the other 
lived thirty days. The septum was practically complete in the 
last-mentioned animal, while the other lived too short a time to be 
of value in this regard. Too much hemorrhage at the minor curva- 
ture characterized these operations. 

After the foregoing ten. experiments had been made a clinical 
experience suggested to the writer that partial transverse division 
of the stomach might be sufficient to create complete functional 
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exclusion of the pyloric region. It came about in this way: A 
large callous ulcer was widely excised from the minor curvature, 
the stomach being cut about half way across, and in closing the 
defect the wound sutured transversely to the long axis of the 
viscus. Still complete obstruction ensued and was relieved only 
when a gastro-enterostomy was done some days later. At the 
second operation no mechanical explanation could be elicited, the 
stomach lumen being unimpaired (I am told by Dr. William J. 
Mayo that this phenomenon has appeared so often at Rochester 
that he does an immediate gastro-enterostomy whenever a large 
excision of the lesser curvature is made). 

The ensuing twenty-eight studies are based upon the idea of a 
functional disturbance or at just distal to a partial transverse 
incision through both stomach walls (as opposed to the complete 
transverse incision of Doyen-von Eiselsberg). In addition I have 
created a partial septum in each instance while closing the defect. 


Fic. 1.—Clamps have been placed two-thirds of the way across the stomach 
at the minor curvature; both walls cut between them and a whip stitch partly 
introduced. 


EXPERIMENT XI. December 24, 1912; a small dog. A trans- 
verse incision was made into the minor curvature half-way across 
the stomach between two clamps (Fig. 1) which had been placed 
about one-fourth of the way from pylorus to cardiac. A shoe- 
maker’s stitch was carried clear across behind the clamps closing the 
wound and then two rows of mattress sutures (Fig. 2) were applied 
in such a way that a septum was established as the first row was 
entirely hidden. 
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March 24, 1913, the dog died. In the minor curvature and 
extending almost across the anterior and posterior walls of the 
stomach was a deep furrow which practically cut off the pyloric 
portion from the rest of the viscus. This first named was shrunken 
to less than one-fourth of its original dimensions. Contraction of 
the deep scar in the minor curvature had led to the pylorus ap- 
proaching the cardia to a considerable extent. Viewed from either 
side the septum appeared to be complete. Water could not be 
poured through it and its centre presented a uniformly smooth 
appearance no matter from which side it was viewed. It measured 
3 cm. from the greater to the lesser curvature and a mucous-lined 
‘anal at the greater curvature was seen completely collapsed, 


Mattress stitches cover the first row in front and behind. 


probably due to the cicatricial band around it. Had dilatation 
been possible it would probably have admitted a rod almost 1 cm. 
in diameter. 

No practical use can be made of this result, however successful 
it may have been, since the minor curvature furnishes a com- 
paratively inaccessible and very vascular field. However, the 
lower border of the viscus is open to neither of these objections and 
will be used in future experiments of this kind. 

EXPERIMENT XII. January 8, 1913; medium sized white half 
bulldog. A deep cut (Fig. 3) was made into the greater curvature 
just proximal to the pyloric antrum and a whip-stitch made outside 
of both clamps. The first row was then inverted by a Lembert 
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row (Fig. 4), leaving a defect, and a posterior gastro-enterostomy 
was done. 


Fic. 3.—The stomach has been divided two-thirds of the way across at the 
greater curvature and the resulting defect partly closed blind. 


Fic. 4.—The first row is inverted by a continuous Lembert suture, leaving 
a triangular defect 
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January 20 the dog died. There was no peritonitis but great 
emaciation, a moderate dilatation of the stomach, and also a 
dilatation of the jejunum below the gastro-enterostomy opening. 
The heart muscle was flabby. A deep furrow on the anterior and 
posterior surfaces showed the new septum. There was practically 
no distortion or change in either segment and the organ looked 
very much as it did when it was dropped back into the abdomen at 
the completion of the operation. Viewed from either side the septum 
measuring 34 cm. from the greater to lesser curvature, was entirely 
covered with mucous membrane excepting just under the minor 
curvature, where it was perforated by a mucous-lined canals maller 
than a goose-quill in size, which when split lengthwise and spread 
out was lined by folds of mucous membrane and appeared slightly 
larger than before it was cut. 

EXPERIMENT XIII. January 20, 1913; a small white slut with 
a yellow head. This is an exact repetition of Experiment XII. 

April 2 the dog died of distemper. The stomach was quite 
large and a deep furrow clear around it demonstrated the position 
of the new partition. The specimen gave the impression of intes- 
tine springing from the stomach wall as is the case where an end- 
to-side anastomosis has been made. Postmortem roentgenoscopy 
showed bismuth making use of the new opening instead of the 
excluded pyloric portion. Viewed from the stomach side the septum, 
measuring 33 cm. from greater to lesser curvature, appeared to be 
absolutely complete and bulged well forward into the cavity of this 
viscus. ‘There was a mucous-lined canal tightly folded together, 
through which a lead-pencil might be forced were the walls of the 
‘anal not so rigid. 

EXPERIMENT XIV. February 12, 1913; a medium sized black 
animal. This repeats Experiment XII. 

February 15 the dog died. The autopsy showed acute purulent 
peritonitis, the exclusion suture line leaking when water was forced 
into the specimen. There appeared to be a complete septum, 
although it was impossible to harden the specimen injected with 
the walls on tension on account of the leak. It is only fair to state 
in connection with the death of this animal that an experimental 
intestinal anastomosis was carried out with what seems to have been 
faulty technique after completion of the stomach work. 

EXPERIMENT XY. April 10, 1913. This is exactly the same as 
Experiment XII. 

August 30. A roentgenogram, with bismuth in the stomach, 
demonstrated the absence of the pyloric portion and the mixture 
escaping only through the gastro-enterostomy opening. 

September 4. The dog well nourished and playful, was killed 
with chloroform. A deep groove on the anterior and posterior 
surfaces represented the plane of the new septum, distal to which 
the stomach was shrunken in a most interesting manner. It was 
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not to be distinguished in appearance or size from the duodenum 
which was extremely pale and shrunken. 
Postmorten Roentgen ray findings: The accompanying roentgeno- 


Fic. 5.—Illustrates the postmortem Roentgen-ray appearance of the stomach 
in Experiment XV. 


gram (Fig. 5) shows the septum to be complete and bismuth, leaving 

the stomach only through the gastro-enterostomy opening. 
Viewed from the stomach side the septum from greater to lesser 

curvature measured 3.5 cm. and appeared to be absolutely complete. 
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A short double heavy suture hung from the centre and was sur- 
rounded by concentric folds of mucous membrane. There was a 
mucous-lined canal through which a goose-quill might have been 
introduced if only the surrounding ring of scar tissue could have 
been stretched. 

Since only one of the last-mentioned four stomachs leaked it 
may be justly inferred that the operation rather than the method is 
to be blamed. No cause can be assigned for the death at twelve 
days, nor will any attempt be made to draw a conclusion so early. 
The specimens recovered after the animals had lived about three 
and five months respectively demonstrated anatomically the effi- 
ciency of the procedure as was done functionally by Roentgen rays in 
the animal (Experiment XV) which lived longest. 
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Fic. 6.—Here a defect, similar to the one made in Fig. 3, is closed blind by an 
inner through-and-through stitch, which is inverted by a continuous Lembert row 
down the front and up the back. ‘ 


EXPERIMENT XVI. January 18, 1913; small slender white slut. 
An incision was made into the greater curvature, the clamps’ were 
separated, and a running stitch was taken clear across outside 
of both clamps. These suture lines were held together and a con- 
tinuous Lembert suture (Fig. 6) was carried around them down 
posteriorly and up anteriorly. This inverted a septum and 
restored the external appearance of the stomach. Approximately 
the pyloric one-quarter of the stomach was excluded. The opera- 
tion was finished with a posterior gastro-enterostomy. 
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March 10. No cause could be found for the death of the 
dog. It was emaciated but showed no peritonitis, adhesions, or 
obstruction. A faint furrow extending clear around showed the 
presence of the septum in this instance. The excluded portion was 
so shrunken so far as diameter was concerned, that it closely 
resembled the small bowel which served as its continuation. The 
septum, measuring 2 cm. from gree iter to lesser curvature, appeared 
to be absolutely complete when viewed from the stomach side, and 
was covered with deep folds of mucous membrane. A fine canal 
completely lined with mucosa penetrated the septum at the lesser 
curvature. 

ExpeRIMENT XVII. January 24, 1913; slender white, yellow 
spotted fox terrier. This isa complete repetition of Experiment XVI. 

February 8 the dog died, but no cause was revealed by the 
autopsy. There were practically no adhesions about the visceral 


Fic. 7.—This reentgenogram was taken in life seven months after the operation 
and shows the pyloric region to have been practically cut off. 


wounds, no obstruction and no peritonitis. The location of the 
septum was clearly defined by a groove running entirely around 
the organ, the excluded portion being considerably shrunken, 
although retaining its normal outlines. Seen from the interior of 
the stomach the septum, which measured 3 cm. from the greater to 
the lesser curvature, appeared to be complete and bulged markedly 
into the stomach cavity. Water could not be poured through 

and no opening could be discovered by dissection of the septum. 

ExperIMENT XVIII. February 3, 1913; small white fox terrier 
bitch. This is a duplicate of Experiment 16. 

August 30. A Roentgen ray test (Fig. 7) showed the pyloric 
region to be excluded, bismuth running out only through the new 
anatomatical opening. 

September 4. The dog, well nourished and in good whine, was 
killed with chloroform and the atuopsy revealed faint adhesions 
from the exclusion line to the under surface of the liver. The 
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peritoneum was otherwise apparently normal. A deep furrow 
in the anterior and posterior surfaces represented the exclusion 
line, the excluded portion being shrunken to a point where it repre- 
sented not more than one-fifth of the stomach’s total cubic capacity. 
Viewed from the interior of the stomach the septum, from greater 
to lesser curvature measuring 3 cm., appeared to be absolutely 
complete, with folds of mucous membrane radiating from the centre 
of the same and a thread four inches long hung free by one end in 
the stomach cavity. If an opening existed it could not be found 
by dissection of the septum. 

EXPERIMENT XIX. February 21, 1913; small black slut. This 
experiment is an exact replica of Experiment XVI. 

On March 8 the dog died. There was no sign of obstruction 
or peritonitis. The septum looked just as it did at the time of 
operation. 

EXPERIMENT XX. March 1, 1913. The technique here was 
-arried out identically as in Experiment XVI. 

March 17 the dog died. Autopsy showed no peritonitis nor ob- 
struction. A very deep furrow particularly on the posterior wall 
marked the site of the artificial partition. There was considerable 
rotary distortion of the stomach, although comparatively little 
deformity had taken place otherwise. Viewed from the stomach 
side the septum, measuring from greater to lesser curvature 4.5 cm. 
in length, was almost complete. At the minor curvature was a 
mucous lined canal barely large enough to admit a ray of light, 
but through which water could not be poured. A lead-pencil might 
have been forced through were it not for scar thickening of its wall. 

In Experiments XVI to XX inclusive an anatomical result was 
intended and obtained similar to that characterizing the group 
which preceded them. The technique of producing the septum was 
slightly different in the two sets of experiments. None of these 
last five animals was lost as a result of peritonitis or obstruction; 
three died at the end of fifteen, fifteen, and sixteen days respectively. 
Although no cause could be determined at autopsy, death occurred 
too early to permit of conclusions being drawn. Two stomachs were 
recovered at the expiration of about two and seven months re- 
spectively, both showing what is now regarded as a characteristic 
shrinkage of the excluded portion. The Roentgen rays proved 
before death that the seven months’ stomach possessed no func- 
tionating pyloric portion. 

EXPERIMENT XXI. January 4, 1913; Medium-sized black, short- 
haired slut. We made a cut into the greater curvature at the usual 
distance from the pylorus, then made a whip-stitch outside of the 
clamps, and everted all four layers by mattress sutures (Fig. 8). 
The peritoneum was then whipped over all and a no-loop posterior 
gastro-enterostomy done. The stomach, as viewed from the 
exterior, was entirely reéstablished, leaving a septum. 
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March 1 the animal was sacrificed because of the mange. No 
peritoneal involvement was found. The gastro-enterostomy was 
patent. Very deep infolding on the anterior and posterior walls 
of the stomach showed where the partition was made. The excluded 
portion was considerably shrunken and was distinctly paler in 
color than the rest of the viscus. The septum, which measured 
from the greater to the lesser curvature 5 cm., presented an opening 
at the minor curvature about the size of a lead-pencil. It was a 
mucous-lined canal through which water could easily be poured. 


Fia. 8.—A defect similar to that in Fig. 3 is being closed with through-and-through 
mattress sutures; these will be inverted by a continuous Lembert row. 


A septum similar to the nine which preceded it was produced in 
a slightly different manner in Experiment XXI. The result seems 
to have been anatomically all that one could desire if permanent 
conclusions can be drawn at the expiration of two months. 

Experiments XI to XXI inclusive were all made by cutting into 
the greater curvature except the first, which involved the minor 
curvature. Ten septa have been excised and examined as to com- 
plete closure. Of these, seven were found to extend practically 
across the lumen of the stomach, which is all the more surprising 
when one considers that no complete operation was attempted. 
Each of the other three presented appreciable mucous-lined canals 
just where one had been left at the operation. In one instance 
this was large as a pencil, in the second as large as a goose-quill and 
in the third merely large enough to admit a ray of light. Specimens 
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were examined at the expiration of three, fifteen, fifty-two, seventy- 
two, ninety, one hundred and fifty, and two hundred ten days 
respectively. 

Roentgen-ray determinations in Experiments XI to XXI in- 
clusive prove that partial transverse section of the stomach results 
in complete functional exclusion of the pyloric region in addition 
to extreme shrinkage of the same. In accomplishing this we have 
up to date cut through either the minor or major curvature with 
consequent danger of hemorrhage from the large vessels which are 
necessarily encountered. As a natural step in the evolution of the 


Fic. 9.—The clamps leave both curvatures free; through-and-through mattress 
sutures are introduced behind them, and both walls of the stomach are divided only 
as far as crushed. 


method we commenced with No. 22 to use an incision similar in 
length, location, and general direction to that employed in the 
preceding eleven animals, but so placed across the axis of the 
stomach that it interrupted the lumen without involving the region 
of either curvature. This procedure was employed in Experiments 
XXII to XXXVI inclusive. 

EXPERIMENT XXII. March 4, 1913. We did a gastro-entero- 
stomy and then placed two clamps across the stomach (Fig. 9) 
about one-quarter of its length away from the pylorus. The blades 
were so bent as to leave the greater curvature free and of a length 
which prevented them reaching to within 1 cm. of the lesser curva- 
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ture. The viscus was then cut half-way across leaving one-fourth 
of it intact at either curvature. Mattress sutures taken behind the 
clamps, everted the cut edges; they then were hidden by a con- 
tinuous Lembert suture. 

August 30. No pyloric region showed in a roentgenogram, while 
bismuth escaped through the gastro-enterostomy opening only. 

September 4. The dog, well nourished and playful, was killed 
with chloroform. The excluded portion was represented by a 
contracted mass which represented not more than one one-hundredth 
of the cubic capacity of the stomach, having its boundary well 
defined by a deep groove on the anterior wall. Postmortem roent- 
genoscopy showed the bismuth to have been directed entirely 
from the normal channel by the new partition. Viewed from the 
stomach side the septum seemed complete with one mattress 
stitch hanging into the lumen. The centre of this diaphgram was 
indicated by a deep round depression surrounded by circular furrows 
of mucosa. Cross-section through the middle of the excluded 
portion of the stomach showed its wall to be enormously thickened, 
contracted, and the mucosa reduced to a very small amount. 

ExperRIMENT XXIII. March 8, 1913. A cut was made nearly 
across the stomach at its middle, using an original exclusion clamp 
(Fig. 10) which left both curvatures free. After five mattress sutures 
had been introduced behind the clamp the crushed stomach was 
divided through the slit in the upper blade of the instrument. 
The mattress stitches were tied and the row inverted with a con- 
tinuous Lembert suture. An anterior gastro-enterostomy was 
made well to the left of the midline. 

April 3 the dog died of distemper. A deep annular constriction 
divided the stomach into two portions, the pyloric being greatly 
reduced in caliber although not much effected in length. There 
was not even a peritoneal adhesion in the vicinity of either of the 
visceral wounds. A postmortem roentgenogram is shown. An 
inspection of this septum showed a faint ray of light penetrating 
it at the greater curvature. Water did not leak through the opening 
and rows of deeply folded mucosa radiated from it. Two loops of 
thread hung free into the stomach cavity. 

ExpeRIMENT XXIV. March 12, 1913. This was an exact 
replica of Experiment XXIII except that a posterior gastro-entero- 
stomy was done. 

On April 7 the dog died of distemper. There was no peritonitis 
or adhesions except of the omentum to the suture lines. Deep 
grooves on both surfaces demonstrated very plainly where the 
exclusion was made. The pyloric portion was so changed in con- 
sequence that it resembled the intestine in every way, with the 
single exception that it was double the caliber of the viscus last 
named. 

Postmortem Roentgen ray findings: bismuth left the stomach 
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only through the gastro-enterostomy opening and could not be 
made to pass through or around the new septum. 

Viewed from the stomach or intestinal side the septum appeared 
to be complete, when, however, it was held to the light a small 
defect could be noted at the minor curvature, although water could 
not be poured through the same. A deep linear groove from which 
folds of mucosa run transversely was apparent on both sides of it. 

EXPERIMENT XXY. April 12, 1913. This also was a repetition 
of Experiment XXIII with a posterior gastro-enterostomy. 


Fic. 10.—Demonstrates the use of an original clamp, which shows both curva- 
tures free and has a slit in the upper blade through which both stomach walls are 
partly divided after through-and-through mattress sutures have been introduced 
behind it. 


April 24 the dog died. It was thin and the autopsy showed no 
pathological condition on the peritoneum, bowel, or lumen. This 
stomach was very small and showed a considerable portion of it to 
have been excluded. The part so treated bore every resemblance 
to a segment of intestine, being merely slightly greater in diameter 
than the latter. Postmortem Roentgen ray findings were to the 
effect that no bismuth passed through the pyloric portion of the 
stomach, but all of it followed the course of least resistance through 
the gastro-enterostomy opening. The septum in this instance 
viewed from both sides looked as though it were complete. The 
site of the suture line was indicated by a linear depression from 
which folds of mucosa radiated. 
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ExpertmMeNt XXVI. April 19, 1913. A metal spatula was 
introduced through a slit in the gastrocolic ligament to protect the 
structures behind the stomach, then a metal “skewer” (Fig. 11) 


Fic. 11.—A skewer has been thrust through both stomach walls and out again; 
it holds them up for about half the distance across the axis of the organ. 


Fic. 12.—A clamp with slit blades has been placed behind the skewer, through- 
and-through mattress sutures having been introduced in the slit or between clamp 
and skewer if preferred. 
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was thrust directly through both walls of the stomach into the 
lesser peritoneal cavity and out again so as to encomp%ss about 


one-half the distance between the two curvatures. A clamp (Fig. 


lic. 13.—The 


mattress sutures have been tied and the skewer cut out. 


Fia. 14.—A whipover suture acts as a hemostatic and is buried by a Lembert row. 


12) was placed behind the “skewer” and several mattress sutures 
introduced between the “skewer” and clamp; as a matter of course 
these embraced the whole thickness of both walls of the stomach. 
The “skewer” was cut out (Fig. 13) with a sharp knife and the 
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mattress sutures tied before the clamp was removed. A hemo- 
static running stitch of silk or linen united the four exposed cut 
edges (it may be inverted before removal of clamp). The ridge of 
tissue formed by the mattress sutures was inverted (Fig. 14) with a 
continuous Lembert row. 

May 6 the dog died. The peritoneum was full of thin fluid blood 
and a few clots. There were many adhesions between the anterior 
wall of the abdomen, pylorus, and liver. A well-defined groove 
showed the presence of the artificial partition, and the excluded 
portion was deformed to the extent that its proximal end looked 
as though it had been implanted laterally into the stomach wall. 
The septum appeared to be absolutely complete when the gastric 
aspect of it was considered. Its centre was represented by a deep 
depression from the sides of which hung two silk sutures. It was on 
the intestinal side that the most marked change was noticed. The 
lumen of this excluded area was not greater than that of the bowel. 
Its muscular wall was enormously thickened and the mucosa con- 
tained within this tube was reduced to a few thin folds. 

EXPERIMENT XXVII. April 22, 1913. This is exactly the same 
as Experiment XXVI. 

May 6 the dog died, with no evidence of disease anywhere. The 
characteristic grooves particularly deep on the posterior aspect 
in this instance demonstrated the position of the new partition. 
The distal portion of the stomach was shrunken to the point that it 
bore a striking resemblance to the adjacent intestine. Postmortem 
Reentgen ray examination showed bismuth leaving the stomach 
through the gastro-enterostomy only, but none of it making use 
of the normal channel. Viewed from the stomach side the excised 
septum appeared to be absolutely complete. Two black mattress 
sutures projected into the lumen of the stomach. 

ExperIMENT XXVIII. April 25, 1913. This repeats Experiment 
XXVI in every essential. 

August 30. A roentgenogram made this day showed the stomach 
to have no functionating pyloric portion. Bismuth escaped through 
the gastro-enterostomy only. 

September 4. The dog, well nourished and playful, was killed 
with chloroform. The lesser peritoneal cavity, posterior to the 
exclusion line, was partially obliterated. The pancreas was hard 
and nodular throughout. The aspect of this specimen was altered 
on account of an anterior gastro-enterostomy having been made. 
However, a deep furrow extending around the stomach illustrated 
plainly the location of the new septum. The excluded portion 
was shrunken though not to the extent apparent in earlier speci- 
mens. Postmortem Roentgen-ray findings indicated that bismuth 
could not be forced into the pyloric portion of the stomach, 
but that it passed out only through the newly made opening. 
Viewed from the stomach side this septum showed an opening 
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on the minor curvature which was | cm. in diameter. The persisting 
obstruction measured from the edge of this opening to the greater 
curvature was 2 cm. in length. On the greater curvature side no 
opening could be found for the finest probe. A piece of silk hanging 
from the last-named area proved that it was the artificial new 
structure. 

It is interesting to note in this connection that the greatly short- 
ened and thickened excluded portion of the stomach failed to propel 
bismuth through the pylorus, although admitting a small amount 
into its own cavity, the septum being incomplete. This is shown by 
a radiogram taken four months after the operation as well as by 
another taken after the stomach had been removed from the body 
and injected with bismuth under pressure. 


Fic. 15.—This is a roentgenogram taken during life four months after the opera- 
tion. It shows bismuth leaving the gastro-enterostomy opening but none entering 
the pyloric region. 


EXPERIMENT XXIX. May 1. This experiment essentially 
repeated Experiment X XVI. 

August 30. The functional absence of its pyloric portion was 
apparent in a reentgenogram (Fig. 15) of this stomach. Bismuth 
escaped only through the gastro-enterostomy opening. A deep 
groove, particularly well marked on the anterior surface of the 
stomach, showed the pyloric portion so shrunken as to be almost 
unrecognizable, the pyloric ring having been drawn to within 2 cm. 
of the exclusion line. Postmortem Roentgen rays (Fig. 16) showed 
no bismuth passing through the excluded portion, but it left the 
stomach freely via the gastro-enterostomy opening. Viewed from 
the stomach side this septum presented an irregular opening about 
8 mm. by 3 mm. in size. This was toward the greater curvature. 
The rest of the septum was intact and presented two long silk 
threads hanging free in the stomach cavity. 
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EXPERIMENT XXX. May 3. This was an exclusion similar to 
Experiment XXVI. 
The dog, which died June 9, was very thin. The autopsy showed 


Fic. 16.—This illustrates postmortem appearance in Experiment X XIX. 


no peritoneal involvement, the gastro-enterostomy having been 
made by mistake into the tranvserse colon. The stomach was small 
and distorted in a peculiar manner. A deep circular furrow showed 
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the point where the exclusion was made. The portion of the 
stomach excluded preserved, to a certain extent, its outline, but was 
considerably smaller than at the time of operation, as shown by a 
postmortem roentgenogram of the experiment. Viewed from inside 
the septum appeared to be complete. It was scarcely to be distin- 
guished from the rest of the stomach wall on one side or from the 
intestine ending blind on the other. 

EXPERIMENT XXXI. June 6, 1913. This experiment was 
carried out similar to Experiment X XVI. 

June 30 the dog died. Little can be stated definitely about this 
stomach, since it was removed by one of the other men in the 
surgical department and not hardened while distended. 

ExpERIMENT XXXII. June 10. This is a repetition of Experi- 
ment XXVI. 

June 23 the dog died but was destroyed by mistake. 

EXPERIMENT XXXIII. November 10. One-fifth of this animal’s 
stomach was excluded by the method used in Experiment XXIII, 
the partial division of the viscus being made by actual cautery. 

January 27, 1914, the dog died. It was emaciated, although 
nothing discovered at autopsy explained this condition. The peri- 
toneum was practically normal and the exclusion line as well as 
the gastro-enterostomy opening was practically free from adhesions. 
The excluded portion was pale and contracted to a fraction of 
what it had been. A furrow which ran clear around the viscus 
showed where the exclusion was made. The septum, measured 
from minor to major curvature extended about 3.5 cm. across and 
presented an almost round opening approximately 0.75 cm. in 
diameter. A heavy suture hung into the cavity of the stomach. 
The edges of this opening were lined with a continuous mucous 
membrane which united the cavity of the stomach with this 
shrunken partially excluded pouch. 

ExpERIMENT XXXIV. April 14, 1914. Here Experiment 
XXVI was somewhat improved upon. After a skewer was thrust 
through both stomach walls a long clamp with slit blades (Fig. 12) 
was applied immediately behind the same; mattress sutures were 
then introduced, tied, and cut in the “slit” and the skewer burned 
out with the cautery. After all surfaces were whipped over the 
slit clamp was removed, the field buried, and the operation com- 
pleted with a posterior gastro-enterostomy. The animal is still 
alive. 

This is the technique now recommended to other experi- 
menters. 

Of the preceding Experiments XXII to XXXIV inclusive the 
last two mentioned will not be considered, since the time elapsed 
has not been sufficient to warrant any conclusion. Of the remaining 
eleven, one dog died on the twelfth and another on the thirteenth 
day without known cause of death. Another died on the fourteenth 
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day with autopsy wholly negative and another on the seventeenth. 
Another died on the twenty-fourth day. Two died on the twenty- 
sixth day with no cause of death ascertainable at autopsy. While 
I will not endeavor to draw conclusions from results obtained upon 
a dog which died at thirty-seven days or less, I will merely state 
that the appearance of the specimens was highly gratifying. In 
every instance the excluded portion of the stomach was shrunken 
to a degree which made a striking contrast with its size before the 
operation. A deep furrow marking the site of operation would 
make one think that a complete instead of a very incomplete 
division and suture of the viscus had been made. In none of 
this last series, Experiments XXII to XXXIV was there a leak 
nor did autopsy reveal a cause of death which might be traced 
to the operation as such. The remaining three animals of this 
group were sacrificed at four, four one-half and six months re- 
spectively after Roentgen-ray examination had shown during 
life that the pyloric region had been functionally obliterated and 
that the gastro-enterostomy alone drained the stomach. Nine 
septa in this group, Experiments XXII to XXXVI, were excised 
and examined, five of them seeming complete at twelve, fifteen, 
eighteen, thirty-seven and one hundred eighty-four days respec- 
tively. Two twenty-six day specimens were complete with the 
exception of a cleft so tiny that a faint ray of light penetrated 
them. The remaining two, examined at one hundred twenty-one 
and one hundred thirty-two days respectively, showed an open- 
ing in each, the largest of these being 1 cm. in diameter. For prac- 
tical purposes it would seem as though a high degree of obstruction 
must have resulted when an opening of this size is compared with 
the original lumen of the stomach at a point some 6 cm. from 
the pylorus, where the exclusion line was placed: The procedure 
is remarkably simple where a “skewer’’ is used, is entirely free 
from bleeding or soiling, can be quickly accomplished, and ap- 
parently gives permanent results. 

EXPERIMENT XXXV. February 10, 1914. The stomach was 
partially divided, by the skewer method, into two equal cavities 
as nearly as this could be ascertained. A low anterior gastro- 
enterostomy was done and then the stomach was cut transversally 
in two, very close to the pylorus. The duodenal stump was covered 
with two rows of sutures and dropped. The open end of the 
stomach was sutured between the lips of the abdominal wound at 
its upper angle, the rest of the wound being closed in layers. 

February 16 the dog died. The divided pyloric portion of the 
stomach remained where it had been sutured in the angle of the 
wound, but the rest of the laparotomy wound was wide open, the 
animal emaciated and covered with filth. 

EXPERIMENT XXXVI. February 16, 1914. We did identically 
the same experiment as that reported in Experiment XXXIV, the 
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animal living but two days, obviously too short a time for any 
physiological determinations to be made. 

February 20, 1914, the dog died of peritonitis. 

EXPERIMENT XXXVII. February 24, 1914. The stomach 
was divided transversally at about its middle, and the two resulting 
ends were closed blind, after which a high gastro-enterostomy was 
done. An ordinary bone button had been placed in the excluded 
cavity, and this, with the stomach wall stretched over it, was anchored 
between the lips of the skin wound by a suture which closed one 
angle of the rectus sheath incision behind it after anchoring the 
stomach peritoneum to the skin. The rest of the laparotomy 
wound was closed in layers. 

February 27 the dog died of pneumonia. 

So far as gross comparison at the operating table in this experi- 
ment goes, transverse section of the stomach does not seem to make 
any immediate difference in the motility of the excluded half. 
Peristaltic waves were as strong and as frequent after complete 
division of the organ as they had been before it. 

EXPERIMENT XXXVIII. March 10, 1914. The same operation 
was done as in Experiment XV, the stomach being almost com- 
pletely divided into two pouches, the greater lying to the left and 
the lesser representing about one-third of the total capacity. After 
the lesser pouch had been closed up its lower extremity was sutured 
to the peritoneum and skin of the upper angle of the wound to be 
opened later. The remainder of the laparotomy incision was 
closed in layers and the whole smeared with collodion. 

The animal died the day following operation. The excluded 
portion of the stomach was distended with thin foul-smelling con- 
tents, and it was supposed that the animal died of absorption caused 
by stomach obstruction due to drawing a part of the organ up into 
the incidion. 

It was hoped that Experiments XXXV to XXXVIII inclusive 
would throw some light on the chemistry of the partially excluded 
stomach; however, none of the animals survived. 

EXPERIMENT XXXIX. March 18, 1914. A band of fibrous 
tissue one-quarter inch wide was stripped from the exact midline 
embracing all between skin and peritoneum. It was tied trans- 
versely around the stomach at about its middle, a silk stitch united 
the two portions of the band where they crossed, while each free 
end was fastened to the fibrous ring with one silk stitch. An 
anterior gastro-enterostomy was done. Sacrificed October 1, 1914. 
There were no adhesions and the obstruction were complete. The 
fascial band couid not be identified. 

EXPERIMENT XL. March 24, 1914. An aluminum strip was 
rolled about the stomach so as to exclude the pyloric one-fourth. 
The metal was ;°, inch wide and 0.04 inch in thickness. The 
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stiffness of the material. A posterior suture gastro-enterostomy was 
done. 

ExPeRIMENT XLI. March 31, 1914. The same operation was 
done as in Experiment XXXIX. The metal band being } inch 
wide and 0.011 inch thick. The ends were rolled over each other 
so as to catch firmly. 

Dogs XL and XLI were sacrificed October 1, 1914, and in each 
instance the ring was buried in scar tissue and surrounded with 
unusually strong adhesions. Both stomachs were entirely obstructed 
the bands not having cut through. 

A metal band as used by Brewer is surely easy to apply around 
the stomach, and my two dogs have experienced no ill effects from 
it, yet I can hardly bring myself to leave a metal foreign body in 
the peritoneal cavity in view of the fact that similar results are 
claimed for an autoplasty. It must be added that no published 
observation of ultimate results dates back longer than two months 
and ten days. 

It has not been proved experimentally that any of the constriction 
methods are able to permanently exclude a considerable portion 
of the stomach. My own three experiments are too recent to be of 
value, and mere pyloric obstruction by this means can have no part 
in this discussion of exclusion of the pyloric antrum. 

The constriction methods all possess the theoretical objection 
that they leave a folded-up intact mucous membrane, and therein 
go contrary to the process of nature in which a destructive process of 
the inner coats is the first step in the formation of a more or less annular 
scar which results in the hour-glass stomach. 

As a result of these experiments I have to offer two methods which 
seem to have been about equally efficient. The one was employed, 
in principle at least, in Experiments XXII to XXXVI inclusive 
(see Figs. 9 to 16 inclusive). It is the easier of the two, violates a 
recognized surgical principal in leaving mucous membrane between 
layers which are supposed to heal together, and while I have been 
unable to demonstrate that it is dangerous, still I have not the 
temerity to recommend or advise its further use on the human 
subject before more similar experiments have been done by others. 

The second method referred to was used in Experiments XII to 
XXI inclusively (see Figs. 3, 4, and 5). It is more difficult, 
takes a little longer, and encounters more bloodvessels than does 
the other. Still it employs only time-tried and proven principles 
hence must be recommended in the absence of further experimental 
proof to the contrary. 

All authors who have had experience with pyloroplasty will 
bear testimony to the fact that shrinkage and closure are to be 
feared after an incision into the interior of the stomach. This 
principle makes the reason for my own experiments apparent and 
their favorable outcome logical. 
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During one operation (Experiment XXXVIII)) at least, peri- 
staltic waves were seen to travel uninterrupted the entire length 
of a stomach which had just been completely divided transversely. 
This is in line with the thought that gastric motility is governed by 
automatic centres within the organ, and will furnish food for thought 
to those who write of “placing the ulcer-bearing area at rest” by 
various simple methods. 

Conc.usions. 1. My first ten experiments demonstrate that 
almost any form of operation which removes a cuff of mucosa plus 
submucosa, with approximation of denuded muscular coats, results 
in the formation of adiaphragm. Blind suture closure of the layers 
from which a section has been removed seems a necessary safeguard. 
However, none of these methods is considered simple or safe enough 
to warrant use on the human subject. 


Fic. 17.— Illustrates cross-section of the septa obtained as a result of fourteen 
experiments done by the two methods proposed in this paper. 


2. My results detailed in the body of this article, as well as those 
obtained on ten human subjects (reported at 1914 meeting of the 
American Medical Association) seem to indicate that both of my 
incomplete exclusion methods, Experiments XI to XX XIV inclusive, 
accomplish practically what the more difficult Doyen-von Eiselsberg 
procedure does: cognizance being taken of the fact that I have no 
animal observation more remote than two hundred and ten days 
(Fig. 17 illustrates cross-section of the septa obtained). One advan- 
tage which cannot be denied these forms of exclusion is that no 
prolapse of the major portion of the stomach is possible with sub- 
sequent functional disturbance, since the organ is not completely 
divided nor the two halves detached from each other. 

3. The pyloric antrum was found to undergo a surprising diminu- 
tion in its size after partial exclusion no matter what technique 
was used. This would seem to be due to tonic muscle contraction, 
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since comparison with control specimens from the pyloric antrum 
of a normal stomach shows the excluded muscularis to be greatly 
thickened. Histological study of many sections from the areas 
effected in eighteen experiments demonstrates no other abnormality. 

6. 1 will go no farther than to suggest that the obstruction may 
have been of functional nature in stomachs which were cut only 
half way across, found at autopsy to possess an incomplete septum, 
and showed tonic contraction of the excluded area. 

My thanks are due to Dr. Ellis Fischel for kindly coéperation in 
part of these experiments. 
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GASTRIC HEADACHES. 


By Fircn Cueney, M.D., 


CLINICAL PROFESSOR OF MEDICINE, STANFORD UNIVERSITY MEDICAL SCHOOL, 
SAN FRANCISCO, CALIFORNIA, 


HeapacueEs of any kind are a great affliction; but they are so 
common and so rarely serious in their consequences, they often 
recur throughout so many years of life without inducing fatal 
results, that they do not receive the same consideration by the 
profession as do other and more threatening ailments. After 
excluding cerebral neoplasm and meningitis, chronic nephritis and 
arteriosclerosis it is too often the physician’s custom to assure the 
patient that his headaches are of no consequence and need cause 
him no alarm; while if any treatment at all is given, it is frequently 
empirical, without any definite conclusion as to the cause of the 
paroxysms or rational effort to prevent their recurrence. 

It is the object of this paper to call attention to headaches due 
to disturbance of the stomach; to the fact that they are not an 
infrequent occurrence; that they present characteristics which 
fairly well identify them; that it is possible by stomach investiga- 
tion in these cases to prove the existence of gastric disorder, as 
well as by other examinations to exclude disease elsewhere; and 
that the headaches can be made to disppear by therapy directed 
to the underlying gastric disturbance. If these facts are not uni- 
versally accepted, it is probably because the matter cannot be 
satisfactorily explained. It is difficult to understand how disorder 
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of the stomach can cause violent pain in the head, and no adequate 
scientific explanation for it can really be given; but it is equally 
difficult to explain in another case how constipation causes headache, 
and why the pain disappears promptly after the lower bowel is 
emptied. 

The headaches due to gastric disease are usually periodic. They 
repeat themselves throughout months or years. They may occur 
but once in a month, or once or several times in a week. Over 
certain periods they may become practically constant, during which 
periods headache is never entirely absent, though worse or better 
at certain times in the day. But the most common story is of 
sudden, unexpected attacks of pain in the head, coming after days 
or weeks of good health. Such headaches are of variable duration, 
but rarely last over twenty-four hours. The patient wakens with 
the pain in the morning, and it grows more intense as the day goes 
on; or it may come on in the evening, persist during the night, and 
pass off after the patient rises. These headaches may be so severe 
and prostrating as to incapacitate the sufferer for any kind of work 
while they last; but more often they are not so violent as to prevent 
the patient from going about his usual occupation, even though 
he feels miserable and unfit. Sometimes nausea and vomiting 
accompany the pain, giving rise to the popular term “ sick-head- 
aches;’”’ but in other cases there may be no disturbance whatever 
of the stomach to make the digestive organs even suspected. 
Following the attack no disturbance of health is left, unless it be a 
sense of soreness over the scalp at the site of previous pain and a 
feeling of mental unclearness and confusion; but these sensations 
are transient and the paroxysm is usually followed by complete 
restoration to normal. Repetition of these attacks may go on 
indefinitely before the real cause is discovered. The longer the 
interval of freedom the less the patient is inclined to seek advice; 
but as the attacks become gradually more and more frequent, 
not only their increasing interference with daily duties but also the 
alarm aroused as to their significance, at last impels the patient 
to ask medical aid. 

The site of the pain alone is by no means sufficient to determine 
a gastric origin. Perhaps the most common type is hemicrania, 
one-sided pain, though not always on the same side. The pain is 
described as boring in character, through one eye or temple; or 
it may be the entire half of the head, even back to the base and the 
nape of the neck, that aches and throbs; while the opposite side 
is entirely free from discomfort and as clear as ever. But this one- 
sided headache is caused frequently by the autointoxication of 
chronic intestinal stasis; it is the characteristic type of the paroxysm 
known as migraine; and it sometimes occurs as a manifestation 
of uremia. On the other hand the headache of gastric origin often 
involves the whole forehead and vertex with a throbbing distention 
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and fulness, not limited to any one area; so that it becomes ab- 
solutely impossible to construct any diagnostic chart of headaches, 
as has been attempted, in which certain locations of pain serve to 
determine infallibly the diseased organ giving rise to the pain. 

Turning now to the manifestations of gastric disease in patients 
with a headache history, there may be none at all, and the head- 
aches may constitute the only symptom of the underlying stomach 
disorder. On the other hand, minor evidences of the latter are 
frequently found to exist when inquiry is made for them; though 
the patient has not thought them of enough importance to mention; 
such as belching, or water-brash, or a sense of distention constantly 
after meals, or an abnormal appetite or a persistent sour taste 
in the mouth. In a third group of cases there is definite complaint 
of habitual indigestion, of the hyperchlorhydria type, or atony type, 
or chronic gastritis type; with headaches recurring intercurrently 
from time to time, when the gastric manifestations are all intensified. 

It follows that no diagnosis can be made without careful examina- 
tion of the stomach’s functions. Whether there is complaint of 
indigestion or not, a test meal and gastric analysis will be needed 
to reveal the cause of the headaches. The most frequent disturbance 
found in such cases is one of motility; what is designated as myas- 
thenia or atony, due to a weakness of the muscular wall. With 
this the secretion may or may not be normal, but the significant 
feature is the delay of food in the stomach. If patients with this 
gastric abnormality indulge in a meal unusually heavy or coarse, 
putting still further strain upon a weakened organ; or if they eat 
their usual meal when tired or exhausted by mental or physical 
exertion, thus creating demands for power in excess of the existing 
supply, then a headache is likely to result. Conversely, if care is 
taken, the food is selected for its freedom from bulk or undue 
coarseness, and is eaten only under favorable conditions, headaches 
gradually become less frequent and ultimately disappear altogether. 

In another case, analysis reveals a hyperchlorhydria, and head- 
aches are found to follow the taking of food that is too acid or too 
spicy; while if care is observed to avoid all irritating substances, 
no headaches occur, especially if at the same time treatment is 
directed to decreasing the hyperacidity. In the third place, there 
are undoubtedly cases of low-grade chronic gastritis, of the sub- 
acidity type, with abundant mucus found in the stomach contents, 
that may have few symptoms of indigestion, but the most depressing 
and incapacitating headaches, recurring more or less constantly 
until the gastric condition is discovered and improved. 

In the diagnosis of gastric headaches, therefore, the history makes 
us only suspect, the gastric. analysis makes us reasonably certain; 
but only after elimination of all other possible causes can this one 
be accepted as the basis for therapy. Examination of heart, urine, 
blood, eyes, sinuses, and reflexes must be made and disease elsewhere 
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disproved before chronic recurring headaches can be properly 
attributed to disturbance of gastric function. There is no doubt 
a danger on the one hand that the stomach may be assumed as a 
cause of headache without sufficient search being made for more 
serious possibilities; but there is also the frequent error, after serious 
disease is proved not to exist, of losing interest and of failing to 
give relief by treating the organ really at fault. 

The following case histories illustrate not only the methods 
employed to reach a diagnosis of gastric headches, but also the 
measures adopted to cure them: 

Case I.—A man, aged forty years, sought advice for the relief 
of chronic headaches, that had recurred throughout seven or eight 
years. Formerly they came only about once a week, but recently 
as often as every second or third day. The pain was either across 
the forehead, or at times through one eye and temple. Nausea 
usually accompanied the headache, but he rarely vomited. The 
attacks had gradually grown more severe as well as more frequent, 
and seemed to come with less provocation than formerly. He 
complained also of a poor appetite and much belching of gas after 
eating, but no pain. The patient was a large, well-nourished man, 
and physical examination showed no abnormality in any organ. 
After the Ewald test meal, however, the total amount of contents 
obtained was unusually large, 176 ¢.c.; and even after its removal 
a loud succussion splash could be elicited over the stomach. The 
analysis of this material showed a total acidity of 72, with free 
HCl 36, and combined HC] 20. On inflation the greater curvature 
was found 4 cm. below the navel, but there was no peristaltic 
wave. The diagnosis made in this case was of atony with hyper- 
chlorhydria. The treatment advised was a soft, non-irritating 
diet, with restriction of acid and highly seasoned foods, and tincture 
of nux vomica before each meal. The nervous condition of these 
patients is usually a most important factor, to which the gastric 
atony and hyperchlorhydria are really secondary. This patient, 
for instance, was an insurance broker, with long hours of close 
confinement in an office and intense mental application. He was 
urged, therefore, to give his body more exercise every day, to live 
more out-of-doors, and to devote less strenuous application to his 
work. Under the influence of these various methods of treatment 
his headaches practically disappeared, recurring only at long inter- 
vals and then only after some immoderate conduct, either in diet or 
in work. 

Case IJ.—A man, aged thirty-seven years, complained par- 
ticularly of headaches, recurring for years, but gradually growing 
more frequent and severe until at the time preceding consultation 
they averaged once a week. They came usually after luncheon, 
gradually growing worse during the afternoon, and persisting until 
he went to bed and to sleep. No nausea accompanied the attack. 


660 CHENEY: GASTRIC HEADACHES 


The pain was usually one-sided, through one eye and temple; but 
sometimes all over the top of the head. His appetite and digestion 
were good, he said, except for occasional belching. This patient 
used tobacco to excess, smoking many cigars each day. He also 
took habitually a cock-tail before lunch and dinner and wine with 
these meals. The man was large, plethoric, rather obese; and no 
abnormality was found in any organ except that the liver was slightly 
increased in area and its lower border palpable. The Ewald test 
meal showed considerable mucus, poor trituration of gastric contents, 
a total acidity of 70, free HC] 36, and combined HCl 20. On 
inflation no displacement or dilatation of stomach was found. The 
diagnosis made was hyperacid gastritis. The man was given a 
soft, non-irritating diet, suited to his hyperchlorhydria; and a 
powder of soda, rhubarb, and magnesia after meals. He was also 
instructed to abstain absolutely from alcohol in any form; to limit 
his cigars to three per day; and to take more physical exercise. 
His headaches at once disappeared and had not recurred six months 
after his consultation, when he last reported. 

Case III.—A girl, aged nineteen years, complained that she 
has been suffering for four years with headaches, though she had 
never had any other illness of any kind. At first these came irreg- 
ularly, never more often than once a week; but gradually they 
had grown more frequent, and for three months past had 
been present nearly every day. As a rule she awoke each morn- 
ing with headache, and this persisted until toward evening, then 
went away. She always slept well and had no recurrence until 
next morning. The pain was felt above the eyes and over the top 
of the forehead and head. Sometimes it was severe pain, sometimes 
only a dull ache. She wore glasses, having been told her trouble 
was due to her eyes; but the glasses had never made any difference 
in the headaches. This patient was a rosy, well-nourished girl, 
apparently in good health; and no abnormality could be found 
about any of her organs on physical examination. After the Ewald 
meal the contents obtained were very poorly triturated, with an 
abundance of thick, ropy mucus; the total acidity was only 10, 
and ordinary tests gave no reaction for free HCl. On inflation the 
greater curvature was found 4 cm. below the navel. In this case 
the diagnosis seemed clearly one of chronic gastritis of the sub- 
acidity type, and the case was treated accordingly. Particularly 
was it necessary here to reform the diet, which had been in every 
way improper, both in quality and quantity. This regulation of 
diet with tincture of nux vomica before meals and a cascara pre- 
scription at bedtime quickly put a stop to the headaches, which 
ceased altogether within a week, and have never recurred since. 

There is one point that impresses anyone who sees such cases 
often, and that is the frequent coincidence of constipation with the 
headaches and the gastric findings. The question that arises is 
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whether intestinal stasis is not the primary trouble to which the 
gastric disorder is secondary. In this interpretation the headaches 
would be explained as autotoxic and the stomach condition as reflex. 
The objection to this theory is that laxatives alone do not remove 
the symptoms, but that a proper diet seems the essential feature 
in treatment, the determination of what is proper depending on 
investigation of the gastric functions. This arrangement of dietary 
with other measures to overcome gastric atony and faulty secretion 
are often sufficient to regulate the bowels without the addition of 
laxatives to the therapy. 

The cases outlined have been selected simply because typical 
of the different kinds of gastric disorder that may be responsible 
for chronic headaches. Such cases are numerous in the practice 
of every physician, but unfortunately they are not always recognized, 
and therefore are not appropriately treated. Other ailments of 
more serious character usually interest the physician more, but the 
writer’s experience has been that no class of sufferer, from any 
sort of disease, is more grateful than the victim of chronic headaches 
recurring throughout months or years, who finds himself at Jast 
freed from this annoying and incapacitating disturbance of health. 


THE USE OF DAHLIA IN INFECTIONS.' 


By Joun Runran, M.D., 


BALTIMORE, 


For a long time anilin dyes have been known to exert certain 
antiseptic actions, and this has been the subject of a considerable 
amount of study, and certain practical applications have been 
made as the result. As early as 1886 Pfeffer showed the effects of 
certain anilin dyes upon the cells of the higher plants, and in the 
following year Rozsahegyi pointed out the harmful action upon 
certain bacteria. He also observed the selective action of the dyes. 
For example, the bacillus of rabbit septicemia grows readily in the 
presence of carmin and vesuvin, while it will not grow in the presence 
of gentian violet. The bacillus of chicken cholera does not grow 
in the presence of vesuvin but will grow in the presence of gentian 
violet. These observations did not attract much attention, but a 
few years later, in 1890, a number of communications were made 
dealing with this subject. Stilling showed that the dye not only 
exerts an antiseptic action but also actually kills certain bacteria, 
and at his request the firm of Merck & Company put out a mixture 


1 Read at the 26th Annual Meeting of the American Pediatric Society, Stockbridge, 
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of methyl violet 6B, dahlia, and benzoyl violet. This was called 
blue pyoctanin. Stilling mentions the fact that Kramenski sug- 
gested the use of pure anilin and of anilin dyes as inhalations in 
the treatment of tuberculosis of the lungs, and it seems that the 
curative action of anilin upon wounds has been known to workers 
in the dye factories, where it is the custom to treat skin wounds by 
dusting them with various dyes. The selective action of these 
dyes led to their use in culture media, and Drigalski and Conradi 
used crystal violet in a dilution of 1 to 100,000 in a culture medium 
designed for the isolation of the typhoid bacillus. They believed 
that it hindered the growth of various cocci without interfering 
with the growth of the typhoid bacillus. Churchman? recently 
published the details of a study of the effect of gentian violet upon 
various bacteria and found that the various forms of organisms could 
be separated into violet positive or those in which the growth is 
inhibited and violet negative in which the growth is not inhibited. 
For almost all bacteria this relation of the growth to gentian violet 
is quite constant. Simon and Wood’ have made a study and have 
established the fact that an acid dye irrespective of its color in the 
standard concentration of from 1 to 100,000 is devoid of bactericidal 
properties while a basic dye likewise irrespective of its color possesses 
inhibitory power. Among the basic dyes may be mentioned basic 
fuchsin, methy! violet, crystal violet, Hoffman’s violet, and dahlia. 
Among the acid dyes the acid fuchsin, roth violet, and acid violet. 
Simon states that this inhibitory effect upon the growth of bacteria 
is not referable to the color but to their chemical structure (‘Triamino 
triphenyl methanes). A second contribution by Simon and Wood‘ 
contains an account of numerous experiments with various dyes 
in which they show that the inhibitory action upon the growth 
of certain bacteria which has been demonstrated to be common 
to all the triaminotriphenyl methanes is not an exclusive property 
of this group of anilin dyes but is manifested also to a greater 
or less extent by other strongly basic dyes. A theory is given 
concerning this which need not be discussed at this time. They 
have also demonstrated that certain bacteria belonging to groups 
ordinarily susceptible to dyes may grow in their presence and many 
organisms may overcome the susceptibility by adaptation. This 
has also been announced from Ehrlich’s laboratory. Similar 
studies have been made by May® and by May and Heidingfeld.° 
They found that in studying the fuchsins, essentially the same thing 
that is the most basic, rosalin acetate, is also most toxic for bacteria 
while the acid fuchsins are not toxic at all. They found that a 1 
to 1000 solution of basic fuchsin would kill in five minutes typhoid, 


2 Jour. Exper. Med., xvi, 221 and 822; ibid., 1913, xvii, 373. 

3 Amer. Jour. Scr., February, 1914, 247. 4 Ibid., April, 1914, 524. 
5 Jour. Amer. Med. Assoc., April 20, 1912, 1174. 

® Ibid., May 31, 1913, 1680. 
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paratyphoid, tubercle bacillus, staphylococci, and the oidium 
albicans. They also found that the 1 per cent. solution did not 
produce any irritation of the mucous membranes and ceuld even 
be injected into the bladder. They also found that 1 per cent. 
ointments which could be used in the treatment of ulcers and 
abrasions were non-irritating. Stronger ointments would occasion- 
ally produce some irritation. They suggest that the base of the 
ointment be made of five parts of petroleum and five parts lanolin. 

About two years ago in searching for an efficient local application 
for streptococcic infections of the throat, Dr. Charles Simon sug- 
gested the use of dahlia. I started this as a local application, 
beginning at first with weak solutions, and I soon found that the 
saturated, that is about 4 per cent., solution could be applied to the 
mucous membranes of the throat or in fact other parts of the body 
without producing either pain or subsequent irritation. The drug 
seems to penetrate only to short distances and for the deeper 
seated affections has no value, but for superficial involvement of the 
mucous membranes whether the infection is due to streptococcus 
or to other organisms the effect is quite striking. In some cases 
but little effect is noted, it is true, but in others there is marked 
lessening of the intensity of the inflammation and coincidently a 
marked lessening of the constitutional symptoms. It has the 
advantage over other applications in that it is not painful, does 
not produce irritation, and is markedly antiseptic. The only 
disadvantage is the color, which, of course, will stain fabrics with 
which it comes in contact, although most of these stains can be 
removed if the garment is immediately washed out in cold water. 
For ulcerations about the mouth it may be used either by applying 
a saturated solution or a mouth wash varying in strength from | to 
1000 or 1 to 10,000 may be used. The stronger solutions need 
not be used very frequently. The dahlia not only kills the offending 
organism but it has a marked stimulating effect upon the healing. 
Externally upon skin surfaces the drug may be used with marked 
benefit particularly upon ulcerations. I have used it with remark- 
able benefit upon vaccinations which were slow in healing, and upon 
other abraded surfaces, especially those which are infected. I have 
not had an opportunity of using it in erysipelas, but Dr. Louis P. 
Hamburger, of Baltimore, and Dr. T. B. Johnson, of Frederick, 
have used it in a number of cases, with the most satisfactory results. 
Dr. Johnson informs me that he has used it with remarkable success 
in both acute and chronic eczema, in herpes, tinea tonsurans, and 
furunculosis. In one resistant case of tinea sycosis in which the 
whole surface of the beard was tremendously involved, the patient 
was cured after five or six daily applications. It may be used with 
reasonable hope of success in skin lesions caused by or accompanied 
with pus organisms. 
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TUBERCULOSIS IN THE AGED. 


By Joun B. Hawes, 2p, M.D., 


ASSISTANT VISITING PHYSICIAN, DIRECTOR TUBERCULOSIS CLINIC, MASSACHUSETTS 
GENERAL HOSPITAL; SECRETARY OF MASSACHUSETTS TUBERCULOSIS 
COMMISSION. 


PuLmonary tuberculosis is ordinarily looked upon as a disease 
of early adult life. Of late years, and particularly at present, the 
subject of tuberculosis in infancy and childhood, its peculiar manifes- 
tations, and the modifications demanded in its treatment occupy 
the attention of the medical world. There remains one phase of 
the tuberculosis problem which a!so has its special characteristics, 
and which demand more study than it has hitherto received. I 
refer to pulmonary tuberculosis in the aged. This paper is based 
on a study of seventy-four patients, sixty years old or more, who 
are or have been under treatment in the Massachusetts State 
Sanatoria. 

I have been able to find scarcely any mention of this subject in 
the modern text-books on tuberculosis or general medicine. Thom- 
son, in 1912, speaking of prognosis in tuberculosis, writes that 
“beyond forty the outlook becomes less hopeful with increase in 
years.”’ Bandelier and Roepke devote one or two lines to the same 
subject, and are in accord with Thomson. Laénnec, in 1826, 
comments on the frequency of tuberculosis in the aged; his pupil, 
Louis, out of 205 cases, found 11 over sixty years, and made a 
detailed study of this condition. The chief, if not the only, writers 
on senile tuberculosis for the ensuring years consisted of a group 
of French investigators: Moureton in 1863, Broussé in 1886, 
Marfan in 1893, Potain and Parisot in 1894, Barré in 1895, Froment 
in 1903, and Etienne in 1905. Squire, of Philadelphia, discussed 
this subject in 1906, and Stoll, of Hartford, in 1912. In 1914 
Nascher, of New York, published a volume on Geriatrics, diseases 
of old age, in which he devotes a few pages to tuberculosis in elderly 
persons. 

FREQUENCY. Barré, of Paris, in 1895, found a proportion of 
2.29 per cent. of cases sixty years old or more out of 92,141 deaths 
from phthisis during the years 1884-1893 in ten large hospitals 
in that city. My own percentage is less than this. Out of 6832 
consumptives in the four Massachusetts State Sanatoria during 
the past four years I found 74 who were sixty years old or more, or 
1.08 per cent. The difference in the basis for calculation in the 
two cases is of course obvious and accounts for the disparity between 
the two sets of figures. 

Eriotocy. Barré believes that this condition in elderly persons 
is apt to be a sequel of some other process, such as bronchiectasis, 
or chronic bronchitis, etc. Less often it is the awakening of a 
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hitherto quiescent lesion. Hart confirms this view. Nasher like- 
wise believes it to be only rarely a primary infection, but usually 
the result of some previous inflammatory lung condition. In the 
cases I have studied the process was far more often a continuing 
or awakening of an old tuberculous focus rather than an infection 
with tuberculosis superimposed on some other condition. 
SYMPTOMATOLOGY AND Course. Fever, according to Barré, 
is comparatively rare except when the patient is suffering from an 
acute exacerbation. Shortness of breath is apt to be marked. 
The course is very slow and chronic, but progressive. Crespin 
comments on the comparatively slight constitutional disturbance 
arising from a marked lesion in old age, compared with that in 
younger persons. Hart emphasizes the extreme chronicity of this 
condition, its tendency toward healing by the formation of fibrous 
tissue, and slight tendency toward dissemination. He calls atten- 
tion to the apparent reduced virulence of the organism in these 
cases. Squire, commenting on the lack of constitutional disturb- 
ance, writes as follows: “Tuberculosis when it attacks lungs already 
damaged by the degeneration of old age may add but little to the 
discomfort of the individual who is already short of breath and 
‘wheezy.’ But the sputum may be loaded with tubercle bacilli 
and a great source of danger to others.” He takes the opposite 


view from Hart, and states, as his opinion, that the tendency is 
to advance and not to cure, and that the progress though slow is 


continuous and progressive. Potain comments on the lack of 
fever, and emphasizes the frequent combination of emphysema with 
tuberculosis. He, likewise, is pessimistic as to cure, stating “le 
tuberculeux sénile ne guérit jamais.”’ The patient is always in 
danger of some grave disaster; the least complication may bring 
about his death. My own opinion is hardly so pessimistic as 
those given above. While the chances of a real cure may be 
regarded as nil, and while the disease will undoubtedly cause the 
patient’s death, my experience has been that this condition, under 
proper treatment, is compatible with years of useful and comfortable, 
though semi-invalid, life. 

Dracnosis. This is often a very difficult matter. It is well-nigh 
impossible to tell when the patient who for years has suffered with 
chronic bronchitis, emphysema, or asthma, may develop tuberculo- 
sis in addition to his other troubles. Fever is often absent; other 
symptoms, such as cough, sputum, and shortness of breath, may be 
already present and well accounted for by the existing condition. 
Loss of weight, weakness, etc., are common in old age as well as in 
tuberculosis. In the lungs themselves asthma and emphysema often 
mask areas of consolidation, rales, etc. Stoll calls attention to the 
value of d’Espine’s sign, intense whispered voice heard on ausculta- 
tion over the spines of the vertebrae below the third or fourth dorsal 
in this class of cases. He believes a positive d’Espine’s sign to be 
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almost pathognomonic of tuberculosis when found in elderly 
persons. The experience of the superintendents of our Massachu- 
setts sanatoria, and my own observations, would not lead us to 
expect an enlargement of the bronchial glands in a process such 
as this, nor to confirm this statement in regard to the value of 
d’Espine’s sign. It is well known that d’Espine’s sign, when 
present in children, is of distinct value in the diagnosis of enlarged 
bronchial but not necessarily tuberculous glands. In adults its 
presence or absence is of little significance. The various tuberculin 
reactions and serum tests are of little or no value in diagnosis. 
The Roentgen-rays, however, may be of great help. 

Finally, then, as our chief help in diagnosis there remains the 
sputum examination. This should be done at regular and frequent 
intervals in every case of chronic bronchitis or similar conditions in 
elderly persons. In no other way can it be definitely determined 
when a person suffering from an innocuous disease, such as chronic 
bronchitis with asthma and emphysema, may become a person 
most dangerous to others on account of his wholesale distribution 
of tubercle bacilli. 

TREATMENT. There is no class of patients more in need of 
adequate treatment and supervision both for their own sakes and 
for others as these senile consumptives. There is also no class more 
neglected in this respect. The menace to the immediate family 
and to the public which this group of consumptives offers has been 
frequently commented on by various writers, but cannot be given 
overemphasis. As Crespin said sixteen years ago, the process 
and the tubercle bacilli which cause it may be benign for the patient 
but quite the reverse for others. It has been the experience of 
many physicians to find case after case of phthisis occurring in one 
family and to be quite unable to discover the original source of 
infection until often by accident a grandparent or some other older 
person apparently in fairly good health, except for a slight cough, 
is found to be expectorating sputum loaded with tubercle bacilli. 
The sound advice to examine the children in any family in which 
there is a case of pulmonary tuberculosis might well be enlarged so 
as to include all elderly persons with any cough whatsoever. 

As far as the treatment of the patient himself is concerned it is 
well to remember that the strict sanatorium régime is rarely wise 
or necessary. Squire advises a warm, dry climate and small doses 
of iodide of potassium. Nascher is of the opinion that sanatorium 
and health resort treatment is rarely required, that high altitudes 
are dangerous, and moist atmospheres are bad. Dr. H. D. Chad- 
wick, superintendent of the Westfield State Sanatorium in Massa- 
chusetts, writes as follows on the treatment of this class of consump- 
tives: “From my experience with these patients I am strongly of 
the opinion that sanatorium treatment as it is given in large institu- 
tions during the winter is not the best thing for aged people. They 
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cannot be made comfortable during the cold weather in open wards. 
They should have private rooms whenever possible.”” Dr. Carl C. 
MacCorison, of the North Reading State Sanatorium in Massachu- 
setts, comments on the difficulty in keeping these patients warm. 
As a class they make excellent patients, but are quite unsuited for 
the open construction of a sanatorium for incipient and early cases. 
In other words, one will accomplish more in these cases by keeping 
the patient warm and comfortable day and night in air which is 
fresh and pure, but not necessarily cold, than by demanding rigid 
adherence to a strict outdoor régime. 

The 74 cases I have studied were divided as follows as regards 
age: 60 to 64 years, 48 cases; 65 to 69, 20 cases; 70 to 74, 4 cases; 
and 2 over 75 years, one 82 and one 88. There were 54 males and 
20 females. On admission the stage of disease was as follows: 
incipient, 2; moderately advanced, 24; advanced, 40; not tubercu- 
lous, 8. Of 62 patients discharged the classification was as follows: 
apparently arrested, 8; improved, 20; progressive, 6; died, 16; 
not considered, 12. The sputum was positive in 43 cases, negative 
in 24, and not obtained or examined in 7. Of these 74 patients, 
28 gave a definite family history of tuberculosis involving 53 
immediate members of the family; 38 gave a negative history; 
and in 8 instances no information could be obtained. Out of the 
74, 30 gave a definite history of influenza and only 2 a history of 
chronic bronchitis or winter cough. Of the 8 patients who after 
careful study were considered non-tuberculous, 3 were cases of 
asthma and 5 arteriosclerosis. In only a few of those patients who 
had tuberculosis was asthma a complication, while in no case was 
empysema mentioned in the records. I fear that this is owing to 
the fact that these cases were not recognized until the tuberculous 
process was well advanced and more in evidence than the asthma 
or emphysema. There are at present in our midst a far greater 
number of consumptives among elderly persons in whom the evi- 
dences of the tuberculous process is masked by asthma, emphysema, 
and chronic bronchitis than my figures, 74 out of 6832 cases or 
1.08 per cent. would indicate. 

Summary. 1. Incidence. Out of 6832 consumptives of all ages 
in Massachusetts State Sanatorium during the past four years, 
74 or 1.08 per cent. were sixty years old or older. These figures 
probably do not nearly represent the actual number of elderly 
consumptives in Massachusetts today. Barré’s figures, 2.29 per 
cent., are far nearer the truth. Taking 2 per cent. as a conservative 
estimate and 10,000 as an extremely low figure to represent the num- 
ber of active open cases of consumption in Massachusetts, would 
give 200 consumptives of this class at present in this State. This 
number, though small in itself, constitutes one of the most dangerous 
groups of consumptives that we have, and one that is a constant 
menace to the lives of those around them. 


668 HAWES: TUBERCULOSIS IN THE AGED 


2. Course. The course of tuberculosis in the aged is a chronic 
one, with intervals of comparatively good health. There is marked 
tendency to fibrous tissue formation. While a definite cure or 
permanent arrest never occurs, this condition is compatible in many 
cases with years of fairly comfortable life. 

3. Diagnosis. The diagnosis of senile tuberculosis is often very 
dificult. Asthma, emphysema, and chronic bronchitis may so 
mask the tuberculous process in the lungs as to render its detection 
very hard. Constitutional symptoms may be lacking. Tuberculin 
tests are of no value. Roentgen-ray examination is often of great 
service. Repeated and frequent sputum examinations are essential 
in these cases. Such examinations should be made at frequent 
intervals in every case of chronic lung trouble in elderly persons. 

4. Treatment. ‘This is largely palliative and preventive: Treat- 
ment in a sanatorium where a strict outdoor régime is carried on is 
rarely necessary or advisable for these patients. A warm, dry 
climate is best. Small doses of iodide of potassium are sometimes 
beneficial. The utmost care of the sputum must be exercised. 
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GENERALIZED TELANGIECTASIA IN ASSOCIATION WITH 
SYPHILIS, WITH THE PATHOLOGICAL PICTURE OF 
PERIPHERAL VASCULAR SCLEROSIS. 


By Joun H. Srokes, A.B., M.D.., 


INSTRUCTOR IN DERMATOLOGY AND SYPHILOLOGY, UNIVERSITY OF MICHIGAN, 


(From the Department of Dermatology and Syphilology, University of Michigan, 
Ann Arbor, Michigan.) 


Tue case of generalized telangiectasia which forms the basis of 
the present study, occurred in the practice of Dr. John Tanner 
Holmes, formerly instructor in dermatology and syphilology in this 
department. It is through his courtesy in transferring the patient 
to the care of the University Hospital at the close of his connection 
with this clinic that the author is enabled to present the following 
report: 

Generalized telangiectasia of the cutaneous bloodvessels is well 
recognized as one of the rarest of dermatological conditions. Joseph,' 
in Mracek’s Handbuch (1904), mentions 9 reported cases. Sub- 
sequent studies, among which should be mentioned those of Mosny 
and Malloizel,° Ehrman,” Lanceplaine,” Colcott Fox,?° Traw- 
inski,”! Fearnsides,” Frick, and others have, however, more than 
trebled this number. The case of angioma serpiginosum described 
by Wise™ bears certain resemblances to the author’s case, and will 
be discussed later. The recognition of the condition as a morbid 
entity is not as yet complete, and while many of the reports accord 
in essential particulars the etiology is as yet obscure. In the 
absence of satisfactory conceptions on this point, classifications of 
a descriptive or morphological type cannot escape an element of 
ragueness and uncertainty. In the hope of placing the case under 
discussion in as definite a relation as possible to those presented by 
other investigators, critical analysis of the literature is deferred until 
the findings in the present case are detailed. 

The patient is a widow, aged thrity-four years, clerk by occupa- 
tion, who came under observation complaining of spreading redness 
on the arms, legs, and body of five years’ duration. 

History. Family History. In direct and collateral lines of 
descent this is negative. Special inquiry into evidences of heredi- 
tary syphilis, hemophilia, familial tendency to epistaxis, vicarious 
menstruation, evidences of cardiovascular degeneration, such as 
apoplexy, cardiac weakness, etc., and nevus formation failed to 
reveal anything of interest. 

Personal History. Patient was of normal birth. Good health as 
a child, with good recoveries from ordinary children’s diseases. At 
nine years of age she began to suffer from nose-bleeding. The 
attacks averaged one a week and showed a certain periodicity. The 
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hemorrhage was severe, the blood “ gushing from the nose and spat- 
tering those about who tried to help.”” The patient states that it 
could only be controlled by putting her feet in hot water and tying 
cords tightly about her arms and legs. This recurrent epistaxis 
ceased abruptly with the patient’s first menstruation at the age 
of twelve years, and she cannot recall a single attack since. Men- 
struation is normal in amount; flow three days; regular; no pain. 
A small telangiectatic nevus below the right eye has been present 
and undergone no change since she can remember. 

Patient married at twenty-one years; has two living healthy 
children, both normal births; no miscarriages; no deaths. So 
far as she knows her husband was healthy up to final illness (aged 
thirty-two years at death). 

Husband was examined as an out-patient in the neurological 
clinic of the University Hospital some time before his death, with 
the following history and findings (appended from the records 
through the courtesy of Professor Camp): Complaint, stomach 
trouble with pain and attacks of vomiting, frontal headache, mem- 
ory defect, irritability, and fatigue. Examination showed unequal 
pupils, slow reaction to light, pupils dilate again; no choked disk; 
no sensory changes; deep reflexes normal. The husband was later 
operated upon, according to the patient’s statement, at another 
hospital, a gastro-enterostomy being done, with fatal termination. 
No pathological change was said to have been discovered in the abdo- 
men. No Wassermann reaction on either blood or spinal fluid was 
obtained in the University Hospital, but the presumptive diagnosis 
with the above findings is tabetic gastric crises. 

The patient denies extramarital exposure, and has never, so far 
as she knows, presented evidences of active syphilis, although she 
was much troubled by “canker sores’’ five or six years ago. She 
has never been nervous and always of a matter-of-fact, placid, almost 
phlegmatic temperament. There is nothing in the history to sug- 
gest either hyper- or hypothyroidism, although special inquiry was 
made. No rheumatism, no urinary disturbances, no hemorrhoids 
or rectal bleeding. Three years ago (two years after onset of 
present trouble) she had an attack of mumps, which was said to have 
affected the ovaries, but made a good recovery. Never uses alcoholic 
liquors, has no dietary idiosyncrasies and no digestive disturbances. 
Nothing notable about occupation or habits except that she has 
been much on her feet. She is very constipated. Patient has 
never shown any special vasomotor instability, such as a tendency 
to blush. 

Present Trouble. Began.five years ago, three years before her 
husband’s death. Dorsum of both feet first involved, two or three 
small pink spots becoming confluent, and a diffuse redness spread- 
ing up the leg. Wrists involved at about the same time, the con- 
dition spreading upward on both arms and legs, and involving the 
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trunk last. At no time have there been any signs of the trouble 
upon the face or the palms of the hands. While the telangiectases 
were spreading the patient gained fifteen pounds in weight, and 
from a rather well-nourished woman has become somewhat obese. 
For the last four years the patient has suffered much from head- 
aches and a sense of fulness, and from a “ drawn feeling” in the head 
and eyes. Dizzy at times for the last four years, but for the last 
two has been much worse, and patient has noticed it while walking. 
Has had to use aspirin for the relief of the headache during the 
past year. Skin itches slightly, and there is some scaling. Troubled 
with chilly feelings, less marked at the present time. Vascular 
condition seems about stationary for the past few months. Patient 
complains that she cannot perspire. Hands and feet never swell, 
are always warm, and she is not short of breath on ordinary exertion. 
She has noticed that the redness is more marked when the parts 
are dependent, and that when she rises in the morning the affected 
skin is almost white. 

General Physical Examination of Patient. A decidedly fleshy 
woman, well developed, in early middle life. Pupils somewhat 
sluggish to light, accommodation normal. No eye signs of exoph- 
thalmic goitre. Visual fields normal. Flush over the face. Thorax 
hyperresonant; breath sounds markedly accentuated in left upper 
portion. Heart markedly enlarged; impulse heaving; apex in 
fifth intercostal space, anterior axillary line. ‘Tic-tac rhythm; no 
murmurs. Abdomen negative. Pelvis: some suffusion of mucosa 
of portio and vagina, otherwise negative. Pulse normal; radial 
artery negative. 

Dermatological Examination. Face slightly suffused over the 
flush area; slight capillary dilatation. A pin-head papular nevus 
forms the centre of a small spider angioma below the outer canthus 
of the right eye. Scalp, marked seborrheic dermatitis; no telang- 
ictases; no atrophy; hair fairly abundant. Port-wine nevus at 
the nape of the neck not conspicuous. Skin, except for a few pig- 
mented nevi and the telangiectatic lesions to be described, presents 
no notable abnormality. 

Special Lesions. The telangiectasia of which the patient com- 
plains is generalized over the larger part of the body, but with 
marked variations in the intensity of the involvement. The scalp, 
neck and shoulders and the palms of the hands and thicker portions 
of the soles seem to be the only entirely free areas. The backs of 
hands and the face and the flexor surfaces of the arms are relatively 
free. In the main the process is diffuse, but macular involvement of 
some of the comparatively normal skin is present, and deeper red 
patches are in places superposed upon areas of moderate telangiec- 
tasia, as, for example, over the buttocks. In general the configura- 
tion of the dilated venules is arborescent, stellate, or lace-like. 
The degree of dilatation varies greatly. On the legs below the knees, 
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delicately beautiful telangiectatic figures of the arborescent type 
are visible with the naked eye. Elsewhere, naked-eye examination 
gives only impressions varying from that of an exaggerated cutis 
marmorata to the appearance of a reddish or livid mottling or an 
extensive blotching suggestive of hypostasis or suggillation, in 
which the telangiectasia is only visible with the aid of a lens. Four 
types of lesions are distinguished on close examination. The first 
is the diffuse or mottled, dark-red to purplish flush over extensive 
areas, such as the entire extensor surfaces of both arms from the 
shoulders to the wrists. All the larger sites presenting this type of 
involvement, including the buttocks and lower abdomen and the 
thighs above the knees, exhibit the arborescent configuration 
imperfectly, which leads to various degrees of mottling. Below 
the knees the telangiectasia takes the second form, approaching 
the type of the nevus araneus, with confluence of the individual 
capillary and stellate groups to form a continuous tracery. The 
third type of lesion is the macule, which is usually seen on compar- 
atively free areas, but which is occasionally superimposed upon the 
diffuse lesion. The macules are oval or irregular in outline, do not 
exceed a centimeter in diameter, and show only a diffuse redness 
to the naked eye, without any suggestion of special structure. 
They are not elevated or depressed, have no sharp border, no 
involuting or atrophic centre. The fourth type of lesion is found 
only over the shoulders from the deltoid region to the middle of the 
upper arm, and consists of pin-point purplish or reddish angioma- 
tous puncta which, under the lens, look like glomerular tufts or 
minute senile angiomata. They are scattered about irregularly 
over the surface mentioned and exhibit no definite configuration. 

In addition to the foregoing types of vascular lesions there is a 
single, oval, annular patch of brownish hyperpigmentation, about 
12 mm. in diameter, to the right of the median line and about 2 
inches below the umbilicus. This shows neither induration nor 
atrophy. No other lesion of this type could be found on the re- 
mainder of the body. All the involved parts of the skin, but espe- 
cially the extremities, showed a slight furfuraceous scale. In a 
single small patch below the outer condyle of the right humerus the 
scale was thicker and more adherent, and there was a suggestion of 
atrophy. This patch later disappeared and the skin resumed the 
appearance of the telangiectatic surroundings. 

There were no suggestions of annular or gyrate configuration, of 
white spots, of central involution, of induration or nodule forma- 
tion of edema, purpuric hemorrhage, atrophy, or follicular changes 
associated with the telangiectasia, 

Inspection of the lesions, region by region, reveals the following 
additional points of. interest. Even in apparently normal regions, 
close inspection discloses an involvement of the deeper vessels, and 
occasional tortuous venules and loops can be made out. The sym- 
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metry of the diffuse tvpe of involvement is in marked contrast to the 
asymmetry of the macular type. Of the latter lesion, five patches 
occur below the left scavula and an equal number low on the right 
buttock. There are four typical macules on the left side of the 
abdomen and one over the inner condyle of the left humerus which 
are without fellows on the right side. The region of the mammary 
glands is almost the sole site of thoracic involvement anteriorly. 
The arborescence is radiating, with the nipple as a centre, and 
there is marked aceentuation in and immediately around the 
areola. Another striking feature is the marked accentuation of the 
process in scars. The vaccination scar is the site of a vivid telangiec- 
tasia, and the strie albicantes are made conspicuous in the same 
ray. ‘Iwo symmetrical patches of lichenification and hyperpig- 
mentation on the adjoining surfaces of the thighs, due to chafing, 
are free from involvement, the ectasia being sharply limited at 
their borders. Along the anterior and outer surfaces of the thighs 
are typical deep, spider-web varicosities of the larger superficial 
veins forming a radiating, dusky purple network beneath the red 
mottling and tracery of the minute capillaries. This is presumably 
simply a phase of a general accentuation of the process in the more 
dependent portions of the body, which is easily apparent. The deep 
veins of the legs, however, show no external signs of involvement. 

Mucous Membranes. Negative to ordinary inspection. 

Glandular System. Left epitrochlear palpable; one large gland 
in left inguinal group. Otherwise negative. 

Osseous System. No nodes on long bones, no tenderness, no bone 
changes suggestive of lues hereditaria. 

Special Reactions on the Part of the Skin Lesions. Pressure. In 
practically all parts of the body, sufficiently heavy pressure caused 
a momentary disappearance of the erythema. The length of time 
that the area pressed upon remained blanched was greatest where 
the ectasia was moderate. Under glass pressure the red area first 
became yellow and then pale. In the most intensely affected parts 
all the pressure that could be brought to bear, scarcely sufficed to 
blanch the skin completely. Rapid stroking in even markedly 
involved regions, such as the arms, was fully as effective. Posture 
had a very marked effect. The backs of the hands, ordinarily little 
affected, showed marked arborescent reddening when the arm hung 
at the side for some time, and the hand and forearm well above the 
wrist could be blanched by elevation above the head. The legs 
paled distinctly on elevation. Interference with venous return accen- 
tuated the dilatation. Cold in the form of the ice-bag caused slight 
blanching, persisting after the removal of the bag itself for quite an 
appreciable interval, after which erythema seemed to develop, so to 
speak, between the original arborescences, forming a distinctly 
brighter flush. J//eat was followed almost at once by an excessive 
reaction in the form of blotchy erythema, as compared with a 
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normal arm used as control. Temperature to touch: As a rule the 
skin was warm but not excessively so. The extremities were seldom 
cold even in a cold room, and not distinctly cyanotic. There was 
none of the blueness of vasomotor asthenia. []emorrhage: As 
ascertained in the biopsies, it was no more profuse than from a 
normal skin, even without the use of adrenalin in the anesthetic. 
Emotion was entirely without effect. 

CuirnicaL LaBporatory Finpines. Urine. Three examinations, 
including a morning and evening specimen and one after diuresis 
(copious water), were negative for albumin, glucose, acetone, indi- 
‘an, bile, casts, blood, pus, crystalline sediment, and_ specific 
gravity. 

blood. Two counts, taken a week apart, gave the following 
results: (1) Reds, 5,580,000; whites, 7500; hemoglobin (Miescher), 
88 per cent; (2) reds, 5,440,000; whites, 7250; hemoglobin (Mei- 
scher), 87 per cent. 

Differential count: polymorphonuclears, 61 per cent.; small 
lymphocytes, 27 per cent.; large lymphocytes, 8 per cent; transi- 
tionals, 2 per cent.; eosinophiles, 2 per cent.; mast cells, none 
seen in 200 cells. 

Coagulation Time. Two careful observations were made, two 
weeks apart, the first result being four minutes forty-five seconds, 
and the second four minutes; both results thus well within normal 
limits. 

Blood-pressure. Four observations were taken, one week apart, 
using the Mercer and Faught mercury column instruments. Sys- 
tolic pressure varied between the limits of 113 mm. and 128 mm.; 
diastolic between 90 mm. and 118 mm. 

Wassermann leaction. This could only be taken on the blood, 
the patient refusing a lumbar puncture. The reaction was positive 
once and negative once. 

Urea Content of the Blood. This was determined through the 
courtesy of the medical service, and was found to be 0.32 gm. 
per liter. From the standpoint of nitrogen elimination, then, the 
renal function is apparently normal. 

Stool examination was entirely negative. 

SpeciaL InvestIGATIoNs. Believing that the value of this case 
as an etiological study of an obscure dermatosis would be greatly 
enhanced by expert judgment on certain special phases, the generous 
codperation of the chiefs of the ophthalmological, otological, medical, 
neurological, and roentgenological departments of the University 
Hospital was enlisted in the preparation of the special reports 
which follow. 

The examinations were planned to throw light on the following 
features of the case: (1) The condition of the cardiovascular svs- 
tem as a whole. (2) The condition of the nervous svstem with 
reference to any known organic or functional lesion that might 
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bear on a possible vasomotor origin for the dermatosis. (3) The 
question of the existence of syphilis in this patient and its role, if 
any, in the picture of cutaneous vascular pathology which she 
presents. Incidentally the otolaryngological examination cleared 
up the question as to telangiectases on the mucous membranes of 
the upper respiratory tract, a point of special interest in view of the 
history of epistaxis in childhood and the known association of this 
condition with Osler’s syndrome. 

Otolaryngological Examination. This examination was performed 
by Professor R. Bishop Canfield, whose report is appended: 

“The examination of the mucous membrane of the nose and 
throat reveals nothing abnormal, although when my attention was 
called to her condition by Dr. Stokes, I was inclined to think that 
I could detect a general suffusion of the mucous membrane of the 
nose. This was not marked enough, however, to consider abnormal. 
The ears show a marked decrease in bone conduction, although 
the high limits are normal. The fact that she retains good hearing 
in both ears makes this decrease in bone conduction typically luetic.” 

The examination of the fundus of the eye was performed by 
Professor Walter R. Parker, who in addition to finding the fields 
normal reports the following: 

“Ophthalmoscopic Examination. O. D.; media clear. The head 
of the nerve is markedly congested, edges obscured; small central 
physiological cup; the lamina cribrosa are not seen. The head of 
the disk is elevated one to two diopters, but is not edematous. The 
veins are slightly engorged and tortuous; some arteriovenous com- 
pression; marked tortuosity of the smaller arteries. The retina 
is slightly edematous with marked striations, most marked in the 
vicinity of the disk; details of retina blurred. The foveal reflex is 
present. No marked choroidal changes. 

“O.S.: the media are clear. The head of the nerve is markedly 
congested, edges obscured except down and out, all of which area is 
blurred. The head of the nerve is elevated from one to two diopters. 
Marked arteriovenous compression; distal dilatation. The veins 
are engorged and tortuous. The foveal reflex is present. 

“Diagnosis. O. U.: active neuroretinitis with advanced arterio- 
sclerotic changes.” 

The Neurological Examination. This proved still further the 
results of the two preceding examinations relative to the existence 
of syphilitic involvement of the central nervous system. Professor 
Carl D. Camp’s report is as follows: 

“Examined October 25, 1914. Sluggish pupillary reaction to 
light; absent knee-jerks and sensory changes strongly suggest the 
diagnosis of incomplete tabes dorsalis. The telangiectatic areas 
do not appear to have a metameric distribution, nor have they any 
definite relation to the distribution of peripheral nerves.”’ 

More specifically enumerated, the sensory changes included 
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loss of Achilles tenderness and marked increase in the distances 
at which the patient could distinguish compass points. Graves’ 
sign and conjunctival anesthesia were present. There was no loss 
of sensibility to touch, pin-point or pin-head, and she differentiated 
heat and cold promptly over the entire body. 

In order to investigate the dilatation of the heart, which had 
been foreshadowed by physical examination, and the condition of 
the aorta, and to determine whether any mediastinal tumor existed, 
whose pressure upon the sympathetic ganglionic chain might be 
a factor in the production of a vasomotor palsy, Professor J. G. 
Van Zuwaluwenburg fluoroscoped the thorax and prepared an 
orthodiagraph. His report follows: 

“Fluoroscopic. The heart is evidently enlarged, particularly 
the left ventricle, reaching to the left thoracic wall. 

“ Dimensions: Mr, 25; ml, 97; long, more than 142; transverse 
91; area, undetermined. 

“The shadow of the arch of the aorta is exceedingly dense, more 
so than should be expected. This is particularly notable along the 
right margin, about two inches above the right auricle. It is 
probably due to calcification of the aorta.” 

The findings of the physical and fluoroscopic examinations were 
confirmed as regards the heart by an electrocardiographic tracing 
taken by Dr. F. N. Wilson through the courtesy of Professor 
Hewlett. No other special finding was noted. 

With a view to ascertaining whether a record of the flow of 
blood through the arm, as determined by the plethysmograph, 
would contribute anything of interest to an understanding of the 
dynamics of the patient’s circulation, Professor A. W. Hewlett 
undertook such a study. His conclusions are quoted as follows: 

“The records from the arm show a rate of blood-flow in the arm 
of between 2 ¢.c. and 2.5 ¢.c. per 100 ¢.c. arm volume; the primary 
pulse wave puts in about 0.5 c.c. of blood. Both of these are about 
the lower limits of normal. ‘Tracings are characterized also by a 
rather unusual degree of reflection of the primary pulse wave. 

“Tt is hardly possible with our present knowledge to interpret 
these findings satisfactorily, but they might be due to a rather 
marked constriction of the arterioles in the arm, without a cor- 
responding change in the larger arteries.” 

Professor Hewlett’s opinion, based on functional investigation, 
is a remarkable confirmation of the clinical findings as above 
enumerated and of the direct pathological study of the lesion 
itself as detailed below. 

EXAMINATION OF THE PAaTIENT’s CHILDREN. The _patient’s 
children, both girls, aged ten and twelve years, were examined for 
stigmata of inherited syphilis and for signs of vascular ectasia. 
Neither showed essential stigmata of the former disease. The older 
girl presented very definite saber tibie with other suggestions of 
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abnormal ossification, such as ulnar deviation of the middle fingers, 
some saddling of the bridge of the nose, and a high, narrow pala- 
tine arch. There were no telangiectases. The younger girl had 
a prominent forehead with a suggestion of bosses, marked ulnar 
deviation of the middle fingers, very striking scaphoid scapule, and 
some epiphyseal enlargement, especially of the distal ends of the 
femora. Both had a negative Wassermann. The findings could 
not be rated as more than suggestive; certainly not diagnostic. 
The bone conduction test for specific auditory nerve involvement, 
conducted by Professor Canfield, showed a marked decrease in 
bone conduction, with practically normal hearing in both children. 

It is of interest to note that the younger girl presented a telangiec- 
tatic lesion of the nevus araneus type, about 1 cm. square, over the 
left scapula, about which no history could be obtained. 

HIsTOPATHOLOGICAL Strupy. With the consent of the patient a 
biopsy was performed, two pieces of affected skin being excised. 
The first consisted of a typical macular lesion below the left scapula. 
The second was taken from a region of typical diffuse arborescent 
telangiectasia about three inches below the right knee on the internal 
surface. The macular lesion was fixed in absolute alcohol and later 
transferred to 5 per cent. formalin. The piece from the diffuse area 
was fixed in 5 per cent. formalin alone. The material was embedded 
in paraffin and the sections cut at 10 microns. The stains employed 
were Unna’s polychrome methylene-blue, polychrome-eosin, poly- 
chrome-acid orcein, polychrome-neutral orcein, Van Gieson, carbol- 
methyl-green pyronin (Unna-Pappenheim), and hematoxylineosin. 
The only essential difference observable between the two pieces 
of material was a more marked dilatation of certain of the vessels 
in the specimen from below the knee. The pathological changes 
were as follows: 

Epidermis. On the whole the changes are not marked. Slight 
atrophic thinning was apparent with moderate hyperkeratosis. 
Occasional intracellular edema was noted, affecting especially the 
basal layer and the deeper portions of the rete Malpighii. Occa- 
sional polymorphonuclear and round cells had invaded the epi- 
dermis, the latter being the more numerous. 

Corium. The vascular supply of the corium and hypoderm was 
the seat of the significant pathological changes. The capillary loops 
in the papillae were markedly dilated, much as is seen in a psoriasis. 
The subpapillary vessels presented a variety of changes representing 
phases of the essential process of obliterative endarteritis and 
periarteritis of certain vessels with compensatory dilatation of 
others. In conjunction with these changes, varying degress of 
of perivascular round-cell infiltration have occurred. Topically 
enumerated, examples of the following changes were easily found 
in all the sections examined: 

Simple endothelial swelling in normal or dilated capillaries; 
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endothelial proliferation, all degrees to total obliterative endarter- 
itis; perivascular thickening, affecting media and adventitia of 
the larger arterioles, with normal endothelium; periarteritis with 
obliterative endarteritis; simple ectasia (compensatory?) in other- 
wise normal vessels; ectasia with endothelial swelling and various 
degrees of proliferation; ectasia with normal endothelium and 
perivascular thickening. 

New formation of capillaries was well marked, and there were 
numerous examples of the formation of capillary tufts from the 
lengthening and doubling of single vessels upon themselves. These 
tufts lay with their long axes in the lines of least resistance in the 
connective tissue. The cellular infiltrate appeared with the earliest 
signs of endothelial swelling, and was associated in varying degree 
with all stages of the endarteritis and periarteritis. The infiltrating 
cells were uniformly mononuclear lymphocytes, often arranged in 
arcs and concentric rings around the affected vessels. In no case 
was the infiltrate massive in character. There were no hemorrhages, 
no pigment deposits, no perivascular edema, or other evidence of 
acute injury to the vessel walls. Typical fibroblastic proliferation 
was evident around some of the small vessels, but nothing in the 
least suggestive of a neoplastic change could be discovered. There 
was a marked general increase in mast cells throughout the corium, 
especially conspicuous in the deeper layers and about the larger 
capillaries. The collagen and elastin were not noticeably involved. 

Hypoderm. A marked sclerosis of the larger arterioles was ap- 
parent, affecting the media and adventitia rather than the intima. 
Many of the vessels had walls at least as thick as their lumina. In 
them the endothelial involvement was evidently less intense, con- 
centric rings of large pale-staining nuclei in the outer coats showing 
the process to be essentially periarteritic. 

The series of figures presented with this study are drawn from 
actual fields, and depict stages in the endarteritis and periarteritis 
associated with various degrees of round-cell infiltration. In Fig. 
1, endothelial swelling, the earliest stage of the process is practic- 
ally the only change. Fig. 2 shows a perivascular round-cell infil- 
tration well established, endothelial swelling in the dilated capillary 
which is cut in cross-section, and swelling of some of the endothelial 
cells in one of the capillaries cut in longitudinal section, with lack 
of involvement in the main stem. One of the branches of the main 
trunk forms a capillary tuft just beyond the limits of the field. 
Fig. 3 illustrates the beginning encroachment of the proliferating 
endothelium upon the lumen and the decided increase in connective 
tissue about even very small vessels. In Fig. 4 the endarteritis is 
well advanced, the perivascular infiltrate less conspicuous. Fig. 5 
is typical of the stage of practically complete obliteration. Longi- 
tudinal and cross-sections of vessels were found, which would not 
have been out of place in a syphilitic primary lesion. Fig. 6 is 
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Fic. 1.—Capillary of the sub-papillary rete, showing endothelial swelling and a 
few perivascular round cells. Mast cells at the margin of the field. Polychrome 
methylene blue (Unna), Leitz ,;'; oil-immersion objective. 


Fic. 2.—Capillaries, showing endothelial swelling and well-marked round-cell infil- 
tration. Polychrome methylene blue (Unna), Leitz ,;'; oil-immersion objective. 
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Fic. 3.—Perivascular fibrosis, endothelial proliferation, in a small vessel of the 
sub-papillary rete. Round cell collection to the left. Orcein-polychrome methylene 
blue (Unna), Leitz ;'; oil-immersion objective. 


Fic. 4.—Endarteritis, partial obliteration. Infiltrate less marked. Orcein- 
polychrome methylene blue (Unna), Leitz ;'; oil-immersion objective. 
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Fic. 5.—Endarteritis; practically total obliteration. Capillary fibrosis. A few 
scattered round cells. Orcein-polychrome methylene blue (Unna), Leitz ;'; oil- 


immersion objective. 


}.—Sclerotic changes in the vessels of the hypoderm, confined to the media 
and adventitia, endothelium practically normal. 


i 
> 
7 
‘ ely: 
| 
ECA 


682 STOKES: GENERALIZED TELANGIECTASIA WITH SYPHILIS 


drawn from the subcutaneous fat of the specimen from the leg. 
The same condition was present in the excised macule. 

SUMMARY OF THE Case. The salient points in the foregoing pre- 
sentation of my case of generalized telangiectasia may be sum- 
marized as follows: 

1. A history devoid of hereditary or congenital elements bearing 
on present trouble. 

2. Prior to marriage nothing of interest except epistaxis in child- 
hood, ending with the establishment of menstruation. 

3. Syphilis of the nervous system in the patient’s husband (gastric 
crises). 

4. The appearance in the wife eight years after marriage of 
seemingly idiopathic telangiectatic lesions in the skin, generalizing 
slowly through a period of five years. Lesions macular, punctate, 
and diffuse, the two latter symmetrical, the former asymmetrical 
in distribution. No other distinctive configuration, no symptoms, 
no notable secondary changes in the skin, such as hemorrhage, 
pigmentation, or atrophy. No involvement of mucous membranes. 

5. The absence on examination of any demonstrable abnormality 
in the blood. 

6. The absence on examination of any abnormality in the renal 
excretory mechanism. 

7. The absence of any directly toxic influence known to have a 
degenerative effect on the cardiovascular system, such as alcohol, 
jaundice, lead. 

8. The absence of evidence of vasomotor asthenia, of involve- 
ment of the nervous system other than that associated with tabes 
dorsalis or of involvement of the sympathetic system. Nothing to 
connect the distribution of the vascular phenomena with that of 
peripheral nerves. 

9. The absence of any demonstrable abnormality of internal 
secretion—hyper- or hypothyroidism, pituitarism, ovarian or adrenal 
changes. 

10. The presence of active syphilis in the patient in the form of 
involvement of central nervous system: active neuroretinitis; 
eighth nerve involvement; incomplete tabes dorsalis; positive, 
later negative Wassermann reaction on the blood. 

11. Pathological changes in the cardiovascular system in the 
form of (a) hypertrophy of the heart and possibly a patch of cal- 
cification at the base of the aorta (electrocardiographic and fluoro- 
scopic examinations), and (b) in the retina, demonstrable per- 
ipheral arteriosclerosis far in advance of the patient’s years. 

12. Experimental data (plethysmograph) tending to show a 
constriction of the peripheral arterioles in one of the most affected 
portions of the body (arm) without involvement of the deeper 
vessels, 
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13. Further evidence for a lack of extensive involvement of the 
deeper vascular trunks in the form of a normal blood-pressure. 

14. Final microscopic demonstration in macular and diffuse 
types of skin lesions, of extensive endarteritis obliterans, and of 
periarteritis ir. the vascular supply of the skin, of the type often 
associated with syphilis. Accompanying this is a low-grade peri- 
vascular round-cell infiltration, new formation of vessels in the 
affected skin, and some ectasia (compensatory?) of vessels as yet 
uninvolved. 

It is proper to remark that in thus seeming to summarize the case 
in favor of syphilis as the etiological factor, the writer is none the 
less aware of the virtues of conservatism, and of the possibility 
that something has slipped through the meshes of the net. In 
preference, however, to the blank confession of ignorance involved 
in the terms “idiopathic” and “essential,” it would seem allowable 
to advance the most tenable hypothesis. In making syphilis the 
prime etiological factor in this case, due allowance should be had 
for a possible predisposition on ,the part of this patient’s cardio- 
vascular system to the injurious effects of a syphilitic infection. 
Of such vascular weakness or abnormality the epistaxis in childhood 
may have been an evidence. So far as this investigation shows, the 
telangiectatic lesions are scarcely to be interpreted as cutaneous 
syphilides in the strict sense. Rather the changes detailed above 
so strongly suggest those usually associated with syphilitic involve- 
ment of the cardiovascular system that the writer is inclined to 
look upon the case under discussion as one of peripheral vascular 
sclerosis in which syphilis has been the cardinal etiological factor. 

Discussion OF THE LiTERATURE. The subject of generalized 
cutaneous telangiectasia is, as previously intimated, far from satis- 
factory elucidation. From the confused mass of reported observa- 
tion and description, attempts have been made to select and dis- 
tinguish certain groups, primarily upon the basis of certain clinical 
resemblances and associations. It would seem advisable for the 
present to rate these as syndromes rather than as clinical or patho- 
logical entities. 

Among the notable contributions to the effort to group these 
clinical phenomena, Osler’s’®* syndrome of hereditary recurrent 
epistaxis associated with cutaneous and mucous membrane tel- 
angiectases is one of the best known.* With this are included for 
the purposes of this paper the cases of multiple papular telangiec- 
tases on the skin and mucous membranes which have engaged the 


* A case of acquired telangiectases reported by Osler?? was accidentally over- 
looked by the writer until after the preparation of the statistical study. Patient was 
a male, very neurotic, exhibiting factitial urticaria, and having several attacks of 
possibly renal colic with hematuria while under observation. Telangiectases of wide 
distribution. Hands suggest Raynaud's disease. Spleen enlarged. Cardiovascular 
system not entirely normal apparently, but no definite diagnosis on this point or 
explanation of the cutaneous condition is offered. Vidal’s and Levi's cases are cited. 
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attention of British writers, notably F. P. Weber,?> Kelly,*® and 
others. Purpura annularis telangiectodes Majocchi constitutes 
another clinically well-defined group. Angioma serpiginosum of 
Hutchinson seems also to present a well-recognized clinical identity. 
Dubreuilh®® and others have directed attention to the so-called 
senile angiomata. In spite of these attempts at classification there 
remains a residual group of cases which Lanceplaine acting under 
Brocq’s direction, undertook to systemmatize under the caption of 
essential or primary telangiectases, recognizing in the designation 
the existing ignorance of their etiology. A better illustration of the 
overlapping of the types enumerated could scarcely be desired than 
that afforded by Lanceplaine’s inclusion of Majocchi’s original cases 
in his discussion. Again, from the clinical description at least, Lan- 
ceplaine’s thirteenth case might pass for one of angioma serpigino- 
sum. Similar disagreements among authors can be noted in almost 
every paper on the dermatoses in question. 

With Ehrmann’s" '* publication in 1907 of a report on four cases 
an effort to introduce an etiologically unified group of generalized 
telangiectasias with syphilis as a basis, was made. Trawinski,”' in 
1910, followed Ehrmann’s lead in reporting another case of general- 
ized telangiectasia associated with syphilis. In 1908 Colcott Fox,°° 
in reporting a peculiar case of obscure etiology, attempted a gen- 
eral survey of the entire field, without, however, mentioning Ehr- 
mann’s work. Fox’s division of the subject included (1) nevi, under 
which he grouped angioma serpiginosum, and (2) Majocchi’s disease. 
He then adopted Lanceplaine’s three groups: (1) telangiectases 
complicating various dermatoses, (2) telangiectases symptomatic of 
disturbances of the general circulation, and (3) essential or primary 
telangiectases. Lanceplaine’s subclassification of the essential 
forms is based solely upon morphology, a weakness to which Fox 
calls attention. Fox himself included the senile angiomata of 
Dubreuilh among the essential forms. His fourth group is limited 
practically to Osler’s syndrome. The etiological study of tel- 
angiectasia received a renewed impulse with the publication of a 
series of 6 cases by Fearnsides,” in 1912. In this series, chronic 
diarrhea with marasmus and edema form the background for the 
cutaneous manifestations. The most recent consideration of any 
of the above-mentioned groups is that of Wise,* which is based 
upon a clinical case of angioma serpiginosum, and contains a com- 
prehensive review of the literature connected with that dermatosis. 

In the effort to place my case in proper relation to those discussed 
by the authors mentioned above, I was impressed by the tentative 
character of most of the generalizations, and their application 
rather to the specific case than to any group as a whole. The 
absolute necessity for narrowing the field, led me to eliminate for 
the time being, for purposes of discussion, the well-defined groups, 
such as Osler’s syndrome, Majocchi’s disease, and angioma serpig- 
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inosum. An effort was made to collect, for comparison, the cases 
dealt with in the literature as belonging to the primary or essential 
group of acquired generalized telangiectasia. To this group, on the 
whole, rather than to any of the others mentioned above, except 
that of Ehrmann, my case seemed to bear the most resemblance. 
In place of the conventional abstract of the literature it was thought 
worth while to make a critical analysis of a combination of these 
nondescript or isolated cases and of the less well-known groups, 
such as those of Ehrmann and Fearnsides, in order to see whether 
a composite picture might not be forthcoming. In this composite 
picture it was hoped that etiological generalizations might stand 
out with enough distinctness to justify at least a partial discarding 
of the terms “essential” or “idiopathic.’””’ The usual difficulties 
which beset such a study from case reports were encountered in 
full measure, and were in themselves no small explanation of the 
reason why the etiology is still shrouded under the mystic term 
“essential.” Several of the standard references in the literature, 
cited by one author after another, were hardly more than clinical 
notes or skeleton presentations. In spite of this difficulty, however, 
33 cases, including the present one, were submitted to a parallel 
column analysis. The cases reported by the following writers con- 
stitute the material for this portion of the study: Tanturri? (1879) 
(Jullien’s abstract); Vidal® (1880); Mandelbaum‘ (1882); Gastou5 
(1894); Morrow® (1894); Terrell’ (1896); Levi et Le Noble® (1896) ; 
Chauffard® (1896); Kopp'® (1897); Letienne et Arnal" (1897); 
Brocg” (1897); Levi et Delherm™® (1901); Gaucher et Crouzon™ 
(1902); Lanceplaine® (1904), three original cases (II, HI, XIII); 
Mosny et Malloizel® (1905); Ehrmann” (1907), four cases; Hyde!® 
(1908), case IV; T. C. Fox®® (1908); Trawinski® (1910), Fearn- 
sides* (1912), six cases; Frick (1912), author’s case (1914). 
Gastou, it should be recalled, reported two cases in the same dis- 
cussion, a father and daughter. Details about the latter case were, 
however, very meager. 

The findings are presented in groups, representing parts of a 
detailed topical outline into which each case was fitted. The 
outline proved to be too complete for a number of the less carefully 
worked-up cases, and accordingly only a few of the items carry 
figures covering the whole series of 33 cases. The totals represent 
the number of cases in which data are given. 

Famity Hisrory or Patients. This was limited to the direct 
line of descent, and for practical purposes included only the parents. 


Item. Positive Negative Doubtful Total. 
History of hereditary transmission l 21 0 22 
Neuropathic heredity . . . l 12 0 13 
Cardiovascular disease in parents im 10 0 15 
Syphilis in the parents . . . 1 12 0 13 


Other constitutional diseases in the 
parents (diabetes, 1; tuberculosis, 
1, rheumatism, 1) ; 3 13 0 16 
VoL. 149, no. 5.—may, 1915. 23 
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The single case of hereditary transmission and that of syphilis 
in the parents are one and the same, the combination occurring 
in Gastou’s® two cases. The father developed telangiectases in 
association with cardiovascular and late central nervous mani- 
festations. The daughter, whose mother sustained a typical series 
of syphilitic pregnancies, developed a localized telangiectasia in 
early life, which generalized rapidly after a pregnancy. The figures 
as a whole, however, negate the idea that there is any hereditary 
influence directly concerned in the transmission of telangiectases of 
the essential type from parent to child. On the other hand the 
indirect influence of a weakened cardiovascular resistance may be 
inferred to some extent from the fact that of 15 cases, one-third 
had a parentage in which one or both members developed serious 
involvement of the circulatory system in the course of their lives. 
The influence of other constitutional diseases can hardly be judged 
from these figures: 


Ace INCIDENCE OF TELANGIECTASES. 


Under 10 years . . . 2 plus 4 (Fearnsides’ syndrome). 
10 to 20 years... 

20 to 30 years’. 

30 to 40 years 

40 to 50 

50 to 60 years 

60 to 70 years 


It would appear that the highest age incidence is in early adult 
life between the ages of twenty and thirty years. Fearnsides’ 
syndrome was mentioned separately in these figures, because as a 
picture associated thus far mainly with a disease of children it 
seemed a little out of keeping in this detail with the problem pre- 
sented by acquired telangiectasia in later life. 

Sex IncmeNce. Many writers have noted the preponderance 
of females over males in connection with the development of gen- 
eralized telangiectasia. The results in this series show 22 females 
affected as against 11 males. 

Systemic DisEASE IN THE Patient. This is taken to mean 
chronic systemic disease of a serious character. The acute exan- 
themata are, of course, excluded. 

Syphilis 
Chronic lead poisoning . 
Hyperthyroidism 
Nephritis . 

Hemophilia 


Arthritis 
Diarrhea with edema (Fearnsides) 


Counted twice 


Total . 
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Of the 11 syphilitic cases, Gastou IL is not spoken of as syphilitic 
by the author, but the description of the case justifies the diagnosis 
of hereditary syphilis. Ehrmann IV" is not specifically diagnosed 
as syphilitic, but endarteritis and general arteriosclerosis, espe- 
cially cerebral, were demonstrated at autopsy, and the case is 
included with three of undoubted specific infection. Lanceplaine 
III** presented Argyl-Robertson pupils, primary optic atrophy, 
and other symptoms of tabes, although not definitely denominated 
such in the report. Lanceplaine XIII is not rated in this table, 
although the patient had a history of Bartholinitis and an undiag- 
nosed ulcer in the mouth. 

Two points stand out conspicuously from this table. The first 
is the prominence of systemic diseases which have a well-known 
tendency to attack the cardiovascular system, in association 
with so-called “essential” telangiectases. Syphilis, plumbism, 
hyperthyroidism, or nephritis are present in 22 and possibly 23 
out of 33 cases. Chauffard’s® case of hemophilia was associated 
with purpura and other evidences of actual injury to the vascular 
system. While the exact mechanism by which a_ prolonged 
diarrhea with loss of fluid, in Fearnsides syndrome, affects the 
vessel walls, may be a matter for discussion, the definite asso- 
ciation of stasis manifestations and exudation of fluid (edema) with 
the picture in his cases, seems to support the view that we have to 
deal with a direct insult to the vessels which manifests itself in part 
in the development of telangiectases. Without yielding too much 
to the attractions of the argument post hoc propter hoc, it would 
seem a legitimate conclusion that diseases of a known cardiovascular 
degenerative type may be in definite etiological relation to a cuta- 
neous vascular disturbance heretofore regarded as idiopathic and 
“essential.”’” The second point is subsidiary to this, and calls 
attention to the leading role played by syphilis as a cardiovascular 
degenerative influence and possible etiological factor in the pro- 
duction of many generalized telangiectasias. 

AcTUAL CARDIOVASCULAR CHANGES DEMONSTRABLE BY EXAMI- 
NATION OR Autopsy. This is in effect an objective confirmation and 
amplification of the general data embodied in the previous table, 
and dealing with the cardiovascular system at large. Cardio- 
vascular changes demonstrable: positive, 13; negative, 8; doubtful, 
7; total, 28. 

The cases grouped under the heading “doubtful” include four 
of Fearnsides’ in which the patient presented no demonstrable 
lesion other than edema and stasis manifestations and did not come 
to autopsy. Vidal’s* case presented merely “ palpitation,’ Fox’s?® 
ease had a bradycardia with vasomotor asthenia, and Tanturri’s? 
case is reported to have had a weak pulse and stasis signs. As the 
table stands, nearly 50 per cent. had involvement of the cardio- 
vascular system concomitant with the local lesion in the skin. 
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Rena LyvoLvEMENT. This was positive in only 3 cases, nega- 
tive in 21, and doubtful in 1. This relatively rare association of 
renal insufficiency with cutaneous telangiectases would seem to 
relegate it to a subsidiary rank among etiological factors. It is 
impossible to determine definitely from the descriptions whether 
the renal disturbance was primary or was secondary to cardio- 
vascular changes. 

VISCERAL CHANGES. 
Pulmonary (emphysema, pleural adhesion) . . . . 5 casesin 13 


Gastro-intestinal 


The gastric manifestations were largely symptomatic, such as hy- 
peracidity in nervous patients and gastritis in alcoholics. Apropos, 
pulmonary symptoms, in Brocq’s” case the telangiectases extended 
rapidly after a severe pneumonia, possibly as a result of cardiac 
strain incident to this particular infection. 

DISORDERS OF THE CENTRAL NERVOUS SystEM. In view of the 
prominent part which supposed neurological factors have played 
in the opinions of various writers who have discussed etiological 
possibilities in generalized telangiectasia, the findings under this 
heading were of more than ordinary interest. A rough classifica- 
tion into functional and organic conditions was made. Where a 
definite neurological entity existed it was classed as positive. 
Where the patient was described as merely “nervous,” the case was 
rated as doubtful. 


FUNCTIONAL DISORDERS. 


Positive. Doubtful. 
3 3 


Hysteria 
Miscellaneous 


Total . 


OrGANIC DIsoRDERS. 


Syphilis of the nervous system 
Alcoholic polyneuritis 

Chronic lead poisoning . 
Convulsions and imbecility 
No definite syndrome 


Total . 


Of the functional cases, one occurred in a syphilitic. Of the 
organic cases it will be noted that 5 out of 7 were due to agents 
whose influence was also apparent in the form of cardiovascular 
changes. In other words, in these 5 cases the telangiectasia could 
scarcely be the result of central nervous disturbance. Rather the 
central nervous disturbance and the cardiovascular phenomena 
were effects springing from a common cause—syphilis, alcohol, lead. 
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DisorDERS OF INTERNAL SECRETION. 


Hyperthyroidism 2 cases. 
Climacteric . 1 case. 
Puberty . 1 case (doubtful). 
Ovariotomy . 1 case. 


The objection to the post hoc type of reasoning applies with full 
force to the last three cases given above. Terrell’s’ report is frag- 
mentary and incomplete and the process had begun well before 
the menopause. Kopp"? frankly lays the blame on puberty as the 
only etiological factor. Gaucher and Crouzon™ made a rather 
incomplete analysis of their case, a woman, aged twenty-eight years, 
upon whom an ovariotomy was performed after six years of pelvic 
inflammatory disease. The question of syphilis was apparently 
not considered. The relation of the ovariotomy to the telangiec- 
tases suggests the chronological rather than etiological. The cardio- 
vascular changes of Basedow’s disease were present in the 2 cases of 
hyperthyroidism (Létienne et Arnal! and Hyde’). 

SITE OF ONSET OF THE TELANGIECTASES. Investigation of the 
site of onset was made in the hope of determining whether there 
was a possible locus minoris resistentie for this disease and what 
deductions might be drawn from it. It was found that 6 cases had 
begun upon the face, 8 below the elbows, and 10 below the knees. 
Only 7 appeared upon the remaining parts of the body. The local- 
ization to the most dependent portions of the body of 18 out of 33 
cases at onset is decidedly of interest as indicating that the lesion 
tends to occur in the weakest part of the peripheral circulatory 
system. ‘The involvement of the face in hyperthyroid cases was 
explained by Hyde" on the ground that it was a highly vascularized 
site, close to the heart, and subject to “special exposure to the 
bombardment of the left ventricle.” This rather plausible expla- 
nation seems applicable to the entire range of cases under con- 
sideration. It justifies the inclusion of the face with the parts of 
least resistance in the peripheral vascular system. 

ASSOCIATED DERMATOLOGICAL ConpiTIONs. While a consider- 
able variety of dermatoses appeared in individuals affected with 
general telangiectasia, the following were the only conditions whose 
constancy suggested a relation to the vascular abnormalities. 


Urticaria .. ; 3 cases. 
Vasomotor asthenia, pronounced 3 
Tertiary syphilides 4 


Nevi (numerous) . 
Edema (Fearnsides’ syndrome) 


Allowing for one case counted twice, 9 cases in a total of 28 
presented cutaneous conditions commonly associated with per- 
ipheral vascular changes. If edema be included the total rises to 
14 out of 28 cases. 
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Lesions PRESENT. With a view to ascertaining whether the 
clinical descriptions could be combined to form an approach to 
an average type, the separate lesions described were catalogued as 
follows. Practically every case presented several types at once 
and accordingly appears under a corresponding number of entries: 


Macules 
Papules 
Puncta (angiomatous) ' 
Diffuse undifferentiated erythema 
Bands 
Aborescences and visible telangiectatic ne stwork 
Mottled areas (livedo or cutis marmorata) 
Annular and gyrate figures ; 
Induration in the lesions (excluding papules) 
Secondary changes (in 26 cases) : 
Atrophy 
Pigmentation 
‘Depigmentation . 
Scaling 
Purpura 


From this reswme certain objective features seem to stand forth 
with some definiteness. The efflorescence is a combination of 
macules and arborescences, with a certain amount of diffuse ery- 
thema. About 25 per cent. of the cases show some slight induration 
on palpation. Annular and gyrate figures are an insignificant part 
of the picture, which differentiates it rather sharply, morphologic- 
ally from the angioma serpiginosum group, as does also the rela- 
tive unimportance of the “cayenne pepper grain.”” Atrophy and 
depigmentation, similarly, are uncommon secondary changes, while 
slight scaling ranks as the commonest. Even this is easily over- 
emphasized, so that typically the telangiectasia exists without 
apparent secondary change in the affected skin. On objective 
grounds alone then, there seems to be good reason for differentiating 
the syndrome under discussion from that of angioma serpiginosum 
and Majocchi’s disease. 

Symptoms. Itching was present in moderate degree in 7 cases, 
absence of symptoms specially noted in 6 cases, no mention made 
of the subject in 19 cases. 

Boop ExaMINATION. Examined in 7 cases, normal in 4 cases. 
One case had a red count of 6,500,000 (Trawinski)*' and 3 per cent. 
of mast cells. Two cases showed moderate secondary anemia, the 
first of them with leukopenia. The second was Chauffard’s® case 
of hemophilia, with lowered coagulation time and leukocytosis. 

Mucous MemsraneE Lestons. In 8 cases in which the mucous 
membranes were specially examined, 3 were involved and 5 were 
not. 

Proenosis. While under observation, 8 cases remained station- 
ary and 6 progressed. Death occurred from the following causes in 
4 cases: cerebral and general arteriosclerosis, hemiplegia, terminal 
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pneumonia (Ehrman); chronic ulcerative iliocolitis following 
typhoid, with marasmus, edema and acute endocarditis (Fearn- 
sides) ; generalized visceral tuberculosis with chronic diarrhea, 
marasmus, and edema (Fearnsides); suicide (Frick). Autopsy on 
this case showed carcinoma of the liver, of much more recent origin 
than the telangiectasis. 

Improvement was noted in 4 cases, 3 of which were suffering from 
diarrhea and edema (Fearnsides). Two cures are recorded, one by 
Fearnsides, which occurred when the child’s diarrhea was gotten 
under control, and one by Ehrmann. The latter case was one of 
syphilis of two years’ standing, in which a patch of telangiectasis 
the size of a palm appeared on the hip. It cleared up in the course 
of two years of mercurial treatment. Mercury, on the other hand, 
is stated to have had no effect in three other old syphilitics (Mandel- 
baum,‘ Lanceplaine III and Trawinski*’). 

SUMMARY OF THE LITERATURE. The impressions gathered from 
the foregoing comparative review of the literature may be sum- 
marized as follows: 

1. It would appear that from a number of reported examples of 
so-called primary, idiopathic, or essential cases of generalized tel- 
angiectasia it is possible to segregate a new group on the basis of 
certain clinical considerations. In this group, well-known factors 
in cardiovascular pathology, such as syphilis, chronic plumbism, 
hyperthyroidism, and nephritis, may be suspected of forming the 
etiological background for the cutaneous manifestations. 

2. Clinical examination and autopsy by revealing extensive 
cardiovascular disease, further support the suspicions aroused by 
this association and lend color to the belief that the cutaneous 
manifestations are simply unusual phases of the general involve- 
ment. 

3. In the list of cardiovascular degenerative agents here enum- 
erated, first rank must be assigned to syphilis. 

4, The absence of annular and serpiginous lesions in the majority 
of the cases, the insignificant part played by atrophy, hemorrhage, 
depigmentation, follicular involvement, etc., would seem to differ- 
entiate it clinically from Majocchi’s disease and angioma serpig- 
inosum. The picture is a relatively simple one from the stand-point 
of clinical description—macular lesions and arborescent telangiec- 
tases with a certain amount of diffuse erythema; occasionally angio- 
matous puncta; slight induration on palpation in perhaps one- 
fourth of the cases. The most notable secondary change is a 
moderate scaling. 

5. To this clinical picture my case in the main conforms, both 
from the stand-point of presumptive etiology and objective char- 
acteristics. 

DIscussION OF THE PatHoLoGy. Thus far the discussion of the 
possibility of regarding certain of the so-called ‘essential’ forms 
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of the generalized telangiectases of the skin as simply rare aspects 
of the vascular pathology of syphilis, lead-poisoning, etc., has been 
confined to clinical considerations. It is unfortunate that a parallel 
comparative study of the local pathology cannot be carried out, 
owing to the fact that of the 33 cases here considered only 7 were 
subjected to histopathological investigation. Of the 7 available 
reports, several are fragmentary. The available material may be 
briefly reviewed as follows: 

Mandelbaum’s‘ Case: Histopathological examination by Strog- 
anoff. Patient was an old syphilitic with macular, arborescent, 
and even nodular telangiectatic and angiomatous lesions, generalized 
over most of the body. The pathological changes consisted of 
moderate atrophy of the papillary body, with marked hyperpig- 
mentation. New formation of bloodvessels was apparent in the 
subpapillary rete. The ectasia was not accompanied by any 
thickening of the perithelial connective tissue or changes in the 
endothelium. 

Gastou’s’ Case I: Histopathological examination by Darier. 
Old syphilitic with advanced central nervous manifestations. 
Daughter developed general telangiectases also. The father pre- 
sented a generalized telangiectasia of a plexiform type with large 
patches and mottled areas suggestive of ecchymoses. Fragmentary 
report. Moderate perivascular infiltrate the only positive finding. 
No pronounced ectasia apparent. 

Ehrmann’s"” Case IV: Picture of generalized arteriosclerosis and 
endarteritis. Lethal exit following hemiplegia at forty-five years. 
Telangiectases and livid mottled patches over trunk and extremities. 
Blueness and mottling of hands and feet. Suggestion of purpura 
about the feet. Histopathological examination of the skin showed 
endarteritis of the finer capillaries of the affected skin, comparable 
to that described for Raynaud’s disease. From this finding Ehr- 
mann argues that localized sclerosis of the skin vessels may give 
the clinical picture of telangiectasia. The mechanism operates 
in his opinion, through the accumulation of blood in the arterio- 
venous network as a result of the diminished elastic recoil of the 
arterioles. While not making the vascular changes synonymous 
with syphilis, he lays great stress upon its etiological importance, 
and in addition to the 4 cases reported, mentions that he has seen 
3 other cases of peripheral cutaneous vascular disturbance associated 
with late lues. A second paper (1908),'* to which the writer has 
unfortunately not been able to secure access, presumably further 
analyzes this point of view and extends its application. 

T. C. Fox’s?® Case: Grouped papular telangiectases on the 
trunk, appearing in association with an obscure syndrome of vaso- 
motor asthenia, rectal hemorrhages, and epistaxis in childhood. 
The histopathological study disclosed nothing more than vascular 
dilatation, 
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Trawinski’s*'! Case: Macular, arborescent, and striate telangiec- 
tases in direct association with gummatous infiltrates in the skin. 
A careful histopathological study disclosed atrophy of the papillary 
body and vascular changes enumerated as follows: (1) dilatation; 
(2) marked perithelial proliferation with thickening of vessel walls; 
(3) some perivascular round-cell infiltrate; (4) involvement of the 
media in certain vessels, but apparent absence of pathological 
change in the endothelium; (5) no signs of hemorrhage. There 
was no follicular involvement. Numerous plasma cells were 
demonstrated with polychrome methylene-blue and occasional 
discrete collections of round cells. So striking was the patho- 
logical change in the vessels that Trawinski proposes the designation 

' perivasculitis syphilitica telangiectatica for the picture as a whole. 

Fearnsides’ Case I: Generalized tuberculosis with diarrhea and 
edema; lethal outcome. A rather indefinite report mentions dila- 
tation and extravasation of blood around some of the smaller 
vessels and the absence of infiltration. The findings at least sub- 
stantiate the view that the telangiectases and edema were due to 
actual injury to the vessel wall. 

Frick’s*® Case: Generalized telangiectasia, indefinite syndrome. 
Autopsy showed carcinoma of the liver with metastases, more 
recent than the skin lesions. Rather indefinite biopsy findings 
seem to establish nothing except vascular dilatation. 

It is apparent that no trustworthy general conclusions can be 
drawn from these findings. My case (see page 677) would seem to 
align itself with those of Ehrmann and Trawinski, both of which 
show: ' very definitely the minute changes of peripheral vascular 
sclerosis, and both, as in my case, in association with syphilis. 

While in general angioma serpiginosum has been excluded from 
the foregoing consideration of generalized telangiectasia, the patho- 
logical study of Wise’s* case, conducted by Pollitzer, is an excep- 
tionally complete one, and the findings present several striking 
points of resemblance to those in the present case. For that reason 
they are here briefly reviewed. The epidermal changes in Wise’s 
case consisted of marked intracellular edema with some round-cell 
infiltration of the deeper parts of the rete Malpighii and the basal 
layer. In certain of the indurated lesions this process was a striking 
feature of the picture. It will be recalled as present to only a slight 
degree in my case just described. Apart from some edema and 
degeneration of the collagen in Wise’s case the principal changes 
in the corium were vascular, and4include new formation of capil- 
laries, many of them abnormally sinuous, endarteritis, and moderate 
perivascular lymphocytic infiltration (early stages). These cells 
often form single rows or collars about the adventitia of the smaller 
vessels. The condition did not apparently progress to the point of 
complete obliteration of the vessel lumina. Summarizing, Pollitzer 
repudiates the idea that the picture thus presented is that of an 
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angioma, and characterizes it as “a low-grade inflammation, affect- 
ing primarily the capillary areas of the papillary and subpapillary 
rete, with secondary effects in the epidermis.” 

Reference to my description and figures will call attention to 
the really remarkable resemblances between Pollitzer’s account of 
Wise’s case and the author’s own. That Pollitzer was fully alive 
to the questions raised by the dissimilarity between Wise’s case 
and the conventional histopathological architecture of angioma 
serpiginosum is evidenced by the following statement: “It seems 
equally certain that there has been included in this group (angioma 
serpiginosum) another class of cases with similar clinical appearances 
which is of an entirely different nature anatomically and etiologic- 
ally. One is a progressive superficial capillary hemangioma, the 
other a subacute inflammatory process, limited to the papillary 
and subpapillary layers, most probably of toxic origin.” 

In the light of the foregoing considerations it must be conceded 
that exclusively clinical studies have failed to properly differentiate 
the widespread acquired vascular dilatations affecting the skin. 
Resort must be had to complete and thorough investigation of the 
etiological possibilities in the individual case and to systematic 
biopsy and histopathological study. 

I regret that inability to secure Majocchi’s original paper® on 
purpura annularis telangiectodes and a lack of pathological material 
illustrative of this rare dermatosis make it inadvisable to institute 
searching comparisons between my case and the group just men- 
tioned. According to a summary by Trawinski,”" obliterative 
endarteritis with its sequele in atrophy and sclerosis of the cutis 
forms the basis of the pathological picture. Majocchi is quoted as 
advancing an angioneurotic hypothesis and a theory of direct 
action by some toxin upon the vessels themselves. According to the 
latter view, cardiac disease, lues, infectious diseases, etc., any toxin 
or toxin-producing agent which can excite endothelial reaction and 
proliferation may serve as the basis for Majocchi’s syndrome. The 
acceptance of such a view would seem to include purpura annularis 
telangiectodes in an etiology shared by cases of the essential type. 
The occurrence of hemorrhage, so often emphasized as a differential 
point in Majocchi’s disease as against the other telangiectatic 
syndromata, would seem to lose much of its force when it is recalled 
that weakening of a vessel wall in a sclerotic process not infrequently 
results in rupture. Such an occurrence is familiar enough in the 
brain in the various forms of cerebral hemorrhage due to arterio- 
sclerosis. Furthermore, obliterative endarteritis in Majocchi’s 
disease may bear the same relation to cutaneous atrophy and 
fibrosis that anemic infarct due to obliterative endarteritis of the 
terminal vessels of the coronary system bears to fibrosis and scler- 
osis in the heart muscle. 
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Conc.usions. 1. Cardiovascular degenerative conditions, among 
which syphilis is most conspicuous, appear to stand in etiological 
relation to a considerable percentage of the obscure dermatoses 
heretofore grouped under the meaningless terms “essential,” “idio- 
pathic,” and “primary” telangiectasia. 

2. The conception of a low-grade inflammation due to definite 
etiological factors, such as syphilis, lead, alcohol, hyperthyroidism, 
etc., forms a more substantial starting-point for further study than 
relatively intangible angioneurotic theories of the etiology of gen- 
eralized telangiectases. 

3. Much of the existing confusion in the classification of telangiec- 
tatic cutaneous lesions can be ascribed to overreliance on purely 
clinical data, whose value as exclusive criteria in these cases is open 
to grave doubt. 

4. While not all acquired cutaneous telangiectases will be aligned 
under the schema just mentioned, there is reason to believe that 
more searching analysis of etiology and pathology will readjust 
classification in this field. Such study may even lead to the inclusion 
of clinical cases of angioma serpiginosum or Majocchi’s disease 
under a new group of peripheral vascular scleroses with telangiec- 
tasia of known etiology. 

I feel it a privilege to acknowledge the cordial coéperation of my 
chief, Professor Wile, in the form of invaluable criticism and sug- 
gestions bearing on the work and in the generous use of departmental 
facilities. I also acknowledge with thanks the courtesy and interest 
of the members of the clinical faculty whose examinations have 
contributed so materially to the thoroughness of the investigation 
where it concerned the fields of their special departments. 
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ON THE USE OF STRYCHNIN IN BROKEN CARDIAC 
COMPENSATION.' 


By L. H. Newsurau, M.D., 


BOSTON. 


(From the East Medical Service of the Massachusetts General Hospital.) 


Many English and American clinicians are in the habit of pre- 
scribing strychnin for persons suffering from acute and chronic 
heart failure. Strychnin is used for this purpose because it is 
believed that it increases the work of the heart and that it slows 
and steadies the pulse. Yet an unbiased examination of the 
evidence will show that there is no sound basis for this belief. 
Pharmacologists have not been able to demonstrate that strychnin 
increases the output from the heart. Clinicians have not shown that 
broken cardiac compensation can be relieved by strychnin. But 
since physicians continue to employ strychnin in the treatment of 
heart disease despite these facts, it is important to furnish data 
about which there can be no reasonable doubt. Such data, to be 
absolutely convincing, must be quantitative. One may measure 
the effect of a drug on broken cardiac compensation by recording 
the rate of the pulse, the rate of the respiration, the weight, the 
fluid intake, and the urinary output, before, during, and after its 
administration. 

Earurer Stupres. Pharmacological Observations. Igersheimer.? 
in 1905, reviewed the work of earlier observers and added important 
new data. It is to be noted that the pharmacologists always used 
amounts of strychnin which were many times the therapeutic 
dose—amounts which invariably caused convulsions. For example, 


1 Aided by a grant from the Council on Pharmacy and Chemistry of the American 
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in two instances, Igersheimer gave rabbits 0.055 gram and 0.375 
gram. For men of average weight this would mean 3 grams and 
12 grams. It is not safe or reasonable to assume that effects ob- 
tained with such large quantities would also follow ther, eutic 
doses. But even if we do assume that such effects would be pro- 
duced by amounts which may safely be given to patients, there is 
nothing in the pharmacological data which would lead us to believe 
that strychnin is indicated in the treatment of heart disease. 

An examination of the literature shows that the earlier observa- 
tions made on the hearts of warm-blooded animals are conflicting. 
Sometimes a slight acceleration, at other times a slight slowing, was 
noted. Igersheimer carefully studied the action of strychnin on 
the isolated and intact rabbits’ heart. He could produce no change 
in rate until he had injected several times the amount which would 
cause convulsions in non-curarized animals. As the dose was gradu- 
ally increased the heart beats became less frequent and weaker and 
the blood-pressure fell. 

In 1911 Cameron published his observations on the effect of 
strychnin on the heart. His technique was so elaborate that it is 
difficult if not impossible to analyze his results. He, however, 
sums up his work thus: “Strychnin in large or small doses tends 
to increase cardiac tonicity, except when the slowing is too great 
or when the slowing is associated with increased blood-pressure or 
when the increase in blood-pressure alone is sufficient to counteract 
the tendency to increased tonicity.””. A drug which can increase 
tonus only under such ideal conditions can have but little value in 
the treatment of heart disease even if the increased tonus is desirable. 
But is the type of increased tone said to be caused by strychnin 
ever advantageous if, as Cameron himself points out, it is accom- 
panied by a decrease in systolic output? 

It is apparent that the laboratory studies of the action of 
strychnin show that doses permissible in man can be of no direct 
use in the treatment of heart disease. 

Let us now turn to the evidence gathered by clinical observers. 

Clinical Observations. James Mackenzie,‘ speaking of “cardiac 
tonics,” has written the following about strychnin, “the most 
popular remedy of this class is strychnin. I have carefully sought 
for its special effect on the heart and found none. When I inquired 
into the evidence for its supposed good effect I found that it was 
practically all clinical, and clinical evidence endows the drug with 
the most diverse properties. It is recommended as a cardiac 
stimulant in slow acting hearts, and even in heart-block it is said 
to quicken the beat. It is also recommended in the too excitable 
heart, as when there are extrasystoles, and in the rapid heart 


3 Johns Hopkins Hosp. Rep., 1911, xvi, 549. 
4 Diseases of the Heart, London, 1908, p.267. 
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of acute myocardial affections. It is said to be beneficial in cases 
of low blood-pressure and equally beneficial in the cases of high 
tension and even in angina pectoris. The evidence that can show 
a drug to possess the property of exciting the sluggish and of 
soothing the excited, of raising the low pressure and of relieving 
the high, speaks more for unreasoning faith in the drug than for 
the beneficial properties of the drug itself.” 

In the studies of Parkinson and Rowlands® the observations 
were made in such a manner that any immediate effect of strychnin 
when given subcutaneously in severe heart failure would be recorded 
quantitatively. The data were collected from fifty cases after they 
had been in the wards three to eight hours. The rate and char- 
acter of the pulse and the rate of respiration were recorded with 
the Mackenzie polygraph, and the systolic blood-pressure with 
a Leonard Hill sphygmomanometer. Readings were made ten 
minutes, five minutes, and just before the injection of one-fifteenth 
grain of strychnin, and every five minutes for one hour after the 
injection. The work was controlled by giving the last ten patients 
an injection of water instead of strychnin. The following results 
were obtained: 

On no occasion was any increase in blood-pressure produced. 
The average slowing of the pulse after the injection of strychnin 
was 3.3 beats per minute. The slowing which followed the injec- 
tion of water was somewhat greater. There was no effect on the 
irregularity of the pulse. Neither the rate nor the amplitude of 
respiration were changed. There was no objective improvement 
in any case. These data fully warrant the conclusion which Park- 
inson and Rowlands reach, namely, that “strychnin has no effect 
which justifies its employment as a rapid cardiac stimulant in cases 
of heart failure.” 

The evidence which shows that a single dose of strychnin does not 
benefit persons suffering from heart failure does not prove that the 
prolonged use of the drug may not be a material aid in the relief 
of broken cardiac compensation. We have accordingly investi- 
gated the possible effect of the administration of large doses of 
strychnin over a period of several days in persons suffering from 
chronic heart failure. 

PROLONGED UsE oF StrycHNIn. Method. The cases were 
studied in accordance with the following plan: The patients upon 
entrance to the ward were placed on a diet of liquids and soft 
solids and the liquids were limited to 1000 c.c. in the twenty-four 
hours. If there was sufficient dyspnea or cough to prevent sleep, 
morphin or codein was ordered. The bowels were moved with 
various cathartics. The weight was noted. The temperature, 
pulse, and respirations were recorded twice daily. The twenty- 


§ Strychnin in Heart Failure, Quart. Jour. Med., 1913, vii, 42. 
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four-hour fluid intake and urinary output were noted. The patients 
were kept in bed throughout the period of observation. For the 
first few days after entrance the clinical course of the affection was 
watched. Many patients will entirely recover their compensation 
as a result of this regime without the aid of digitalis. It is important 
to exclude all such cases from a series in which the effect of any 
given drug upon the heart is to be studied. Only those patients 
who showed no persistent slowing of the cardiac or respiratory 
rates, no increased output of urine and no loss of weight after three 
or four days, were considered unimproved. Failure to observe this 
precaution may cause an error of as much as 50 per cent. The 
patients who did not recover their compensation were then given 
strychnin, and the effect upon the pulse, respiration, urinary out- 
put, systolic and diastolic pressures, weight, and subjective symp- 
toms noted. Finally, digitalis bodies and diuretics were given in 
order that the effect of strychnin might be compared in the same 
patient under otherwise uniform conditions, with the effect of 
remedies whose efficiency is established beyond doubt. 

Strychnin was studied in this way in eight cases of broken cardiac 
compensation. Table I shows the total dose of strychnin, the size 
of the individual doses, and the period of time over which the drug 
was given to each patient. Further details will be found in the 
accompanying case histories and charts. 


TABLE I. 


Totalamount Duration of 
Mode of administration 
Case No of strychnin strychnin ; Remarks. 
of strychnin 
administered. period in days 


1 0.3 grain 3 0.03 grain three times 
a day. 

2 0.4 grain 4 0.03 grain three times 
a day. 

3 1.4 grain 3 0.1 grain every three Finally omitted be- 
hours on the first cause of toxic 


day; every two symptoms. 
hours on the second 

day; every hour on 

the third day. 


4 2.0 grain 3 0.1 grain every two Finally omitted be- 
hours when awake. cause of toxic 
symptoms. 
5 0.2 grain 1 0.1 grain at 9 a.m. Discontinued be- 
and 5 p.m. cause patient was 
growing steadily 
worse. 
6 0.3 grain 1 0.1 grain every three Discontinued be- 
hours. cause patient was 
growing steadily 
worse. 
7 1.6 grain 5 0.1 grain every six 
hours. 
8 0. 3%grain 3 0.03 grain three times 


a day. 
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EXPLANATION OF CHARTS. 


Cuart I. 

Case II. A. P. Q., aged sixty years. Arteriosclerosis; weak heart ; broken cardiac 
compensation; dyspnea; right hydrothorax; ascites; edema of legs; continuous 
irregularity of the pulse, many beats not reaching the wrist. After being in the 
hospital four days without improvement, he was started on strychnin sulphate, gr. 
yp, 8.¢., three times a day. The blood-pressure, taken at short intervals following the 
first dose, showed no change. After four days of strychnin there was no slowing of 
the pulse or decrease in its irregularity. The temperature remained subnormal. 
There was no change in either systolic or diastolic blood-pressure; no diuresis; 
no subjective improvement. There was an increase in weight. Strychnin was dis- 
continued, and digipuratum given. Gratifying improvement in all the signs noted 
as unimproved during the strychnin period, followed. The decrease in the irregu- 
larity of the pulse was striking. 


Cuart IT. 

Case III. A. C., aged thirty years. Mitral stenosis; broken cardiac compensa- 
tion; dyspnea; continuous extreme irregularity of the pulse; ascites; edema of 
the ankles. The patient had been in this condition for some time and she made no 
improvement for the first three days in the hospital. She was started on strychnin 
on the fourth day. It was omitted at the end of three days, because the patient 
showed physiological effects at that time. During this period she had been given a 
total of one and two-fifths grains of strychnin. She, however, made no improve- 
ment. There was no slowing of the pulse, no loss of weight, no diuresis, no subjective 
betterment. On the seventh day she was started on digipuratum. Thereafter she 
made a steady and satisfactory improvement. The increase in the loudness of 
the pulmonic second sound was striking. Blood-pressures were not charted on 
account of the extreme irregularity of the pulse. 


Cuarrt III. 

Case IV. M. K., aged fifty-five years. Arteriosclerosis; chronic nephritis; 
broken cardiac compensation; dyspnea; attacks of cardiac asthma; enlarged liver; 
edema of the legs. After being in the hospital four days without showing any im- 
provement he was started on strychnin sulphate, gr. ;';, s.c. On the first day after 
having been given 0.7 grain of strychnin, he was “jumpy” and felt excited. The 
strychnin was omitted. The next day 0.7 grain was given. On the third day the 
patient had 0.6 grain; and the drug was finally omitted that evening because the 
patient twitched every time he was touched. During the first ‘‘strychnin day”’ 
he had an attack of acute dyspnea, during which the systolic pressure went up to 
300 mm. Hg. As will be seen by the chart, there was no change during the strych- 
nin period. Digipuratum was then started and resulted in rapid marked objective 


and subjective improvement. 
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Case Histortes. Case I.—M. V., aged twenty-seven years. 
Aortic regurgitation; mitral regurgitation; broken compensation; 
dyspnea; right hydrethorax; ascites; edema of legs. After being 
in the hospital four days without improvement he was started on 
strychnin sulphate, gr. 3';, s.c., three times a day. After three days 
there was no slowing of the pulse, no change in the blood-pressure, 
no diuresis, and no subjective improvement. There was, however, 
an increase in weight. Strychnin was discontinued and diuretin 
and digipuratum given. The patient made no improvement, and 
died twenty days after entering the hospital. 

Case II.—See history accompanying Chart No. 

Case III.—See history accompanying Chart No. II. 

Case IV.—See history accompanying Chart No. III. 

Case V.—M. A., aged fifty years. Obesity (weight, 232 pounds); 
broken cardiac compensation; hydrothorax; ascites; general edema; 
rapid, feeble pulse. After being in the wards three days he had 
lost no weight; his dyspnea had increased and his heart sounds had 
become weaker. The urinary output had fallen. During the 
previous twenty-four hours he had shown marked Cheyne-Stokes 
breathing. For the past few hours the periods of apnea were 
becoming longer. The systolic blood-pressure was about 110 mm. 
The diastolic pressure could not be determined by the auscultatory 
method. On the fourth day the patient was given strychnin, 
gr. 75 s.c., at 9 a.m., and 5 p.m. During the day his breathing 
became so much worse and his general condition so much poorer 
that vigorous treatment was indicated. The strychnin was accord- 
ingly omitted and camphor, grs. 3, s.c., each two hours, given. 
The next morning there was gratifying improvement. The patient 
was then started on digipuratum and diuretin. His compensation 
was quickly and completely restored. 

Case VI.—M. L., aged thirty-six years. Mitral disease; very 
severe break in compensation; general anasarca; right hydrothorax 
and ascites. On the fourth day after entrance the following note 
was made: “Since entrance the pulse has become progressively 
more rapid—at first hard to feel it is now almost imperceptible. 
The systolic blood-pressure is estimated with much difficulty at 
about 130 mm. The diastolic pressure cannot be obtained by the 
auscultatory method. In view of the fact that the patient is 
certainly worse than at entrance, she is started on strychnin 
sulphate, gr. ;/;, s.c., each three hours. At 4 p.m., after three doses 
of strychnin, the patient seemed worse and her condition was such 


The temperature, pulse, and respiration, are represented in the usual way. 


The weight is represented thus ®—— ® 

The fluid intake thus O———-O 

The twenty-four-hour urinary output thus e——e 
The systolic blood-pressure thus O----—O 

The diastolic blood-pressure thus e---—-e 


The dosage and the time of administration of the drug is printed on the chart. 
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that it was deemed unfair to withhold digitalis any longer. Strych- 
nin was omitted and she was given strophanthin, gm. 0.001, intra- 
venously, and camphor, gr. 1} s.c., each two hours.” The next 
day she was started on digipuratum, and caffein was substituted 
for camphor. None of these procedures caused any significant 
change in the patient’s condition. She continued to fail and died 
several days later. 

Case VII.—L. M. A., aged fifty-three years. General arterio- 
sclerosis: auricular fibrillation; myocardial degeneration; broken 
cardiac compensation; general edema; hydrothorax; ascites. The 
blood-pressure was not recorded because the irregularity of the 
pulse prevented its accurate measurement. Repeated estimations, 
however, showed that it was neither abnormally high nor low. The 
patient improved very slightly if at all under the routine treatment, 
which lasted for the first twenty days in the hospital. This was 
followed by a strychnin period of six days, during which time she 
was also having digitalis to the point of toxicity. It will be noted 
that the addition of the strychnin did not make the digitalis any 
more efficient than it had been during a previous period, when it had 
also been given to toxicity. The administration of the strychnin 
resulted in neither a subjective nor an objective improvement. 
1,5; grains of strychnin were given in four days. 

Case VIII.—FE. P. T., aged sixteen years. Chronic endocarditis; 
mitral and aortic disease; adherent pericardium; hydrothorax; 
ascites; enlarged liver; general anasarca; gradual failure to death. 
After having been in the wards for several months, during which 
time he continued to fail in spite of a variety of therapeutic pro- 
cedures, he was put on strychnin sulphate, gr. =';, s.c., three times 
a day. During this period all digitalis preparations were omitted. 
At the end of three days there was no change in any of the objective 
signs, and certainly no subjective improvement. Strychnin was 
accordingly discontinued and routine treatment reinstated. The 
patient continued to fail, and died several weeks later. 

Resutts. None of the patients were benefited by strychnin. 
The compensation was not improved in the slightest by the drug. 
Four patients subsequently recovered their compensation as the 
result of digitalis administration. Two patients died in the hospital. 
The other two were discharged unimproved. The failure of strych- 
nin to have its reputed effect cannot be explained by assuming that 
the patients under observation were beyond all therapeutic aid, 
because, as was pointed out above, half of them did regain cardiac 
compensation when given digitalis. These four patients did not 
recover during the strychnin period solely because strychnin does 
not improve the work of the heart. 

ConcLusions. Neither pharmacological nor clinical evidence 
justifies the use of strychnin in the treatment of acute or chronic 
heart failure. 
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MULTIPLE NEURITIS AS A COMPLICATION OR SEQUEL 
OF TYPHOID FEVER.' 


By Tuomas A. Craytor, M.D., 


CLINICAL PROFESSOR OF MEDICINE, GEORGE WASHINGTON UNIVERSITY; PHYSICIAN 
TO THE GARFIELD MEMORIAL, THE PROVIDENCE, AND THE TUBERCULOSIS 
HOSPITALS, WASHINGTON, D.C. 


My interest in this rather unusual complication was aroused by 
the following case: 5S. B., male, aged forty-two years, lawyer, was 
taken ill September 20, 1913, with what proved to be a long and 
severe attack of enteric fever. The fever continued for seventy-six 
days, the highest point reached being 104.4° F. At one time or 
another during the attack the following complications were noted: 
agonizing backache (lower lumbar region), diarrhea, irritable 
bladder, bronchitis, hemorrhage, nephritis, and neuritis. 

The diet throughout the attack was as liberal as the patient 
could be induced to take, consisting of milk, eggs, custard, cocoa, 
cream, blanc mange, jelly, milk toast, crackers, scraped beef, 
minced chicken, rice, cereals, bread and butter, soft cheese, and 
well-cooked fruit. He was, therefore, in spite of the unusually 
long attack, in good physical condition when the temperature 
became normal, except for the neuritis. 

The backache, in a most severe form, began to give trouble on 
the tenth day and continued until the sixteenth day. The suffering 
was so great as to require the administration of morphin hypo- 
dermically. This intense pain in the back coming on so late in the 
attack, gave me some anxiety later when the paralysis manifested 
itself, as it suggested the possibility of a spinal origin. On the 
fiftieth day he complained that his feet and legs felt stiff and that 
there was tingling. For two days there was the pins and needles 
sensation from the knees downward. 

On the sixty-first day, as the fever seemed very tenacious, a dose 
of 500,000,000 dead typhoid bacteria was given, which was followed 
at intervals of two days each by two more doses of 1,000,000,000 
each. The fever then gradually subsided and became normal on 
the seventy-sixth day. 

There was some complaint of tender toes, but pain due to the 
peripheral neuritis was conspicuously absent, which would account 
for the fact that the condition was not suspected until attempts 
at movement demonstrated partial paralysis. Notes on the 
examination of the nervous system, made early in January, 1914, 
are as follows: The feet are slightly swollen and the skin is glossy; 
sensation to wool, good everywhere; slight hyperesthesia over the 
distribution of tenth and eleventh dorsal segments, posteriorly 


' Read before the District of Columbia Medical Society, October 14, 1914. 
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and anteriorly, and also over the anterior surface of both thighs; 
spacing sense diminished in the hands, heat and cold sense un- 
changed; pin-prick felt everywhere; tenderness on deep pressure 
of the muscles of the thighs and less so of those of the calves (this 
sign had been much more marked two weeks earlier) ; some asteriog- 
nosis, which became very marked later; can tell position of the 
hands, but there is some loss of coérdination in the upper extremities; 
loss of deep muscular sense at ankles and knees; marked incoérdina- 
tion on attempting to walk; wrist-jerks normal but elbow reflexes 
weak; knee-jerks exaggerated; ankle reflexes normal; no Babinski 
sign; plantar reflexes present; cremasteric reflex diminished on the 
right; abdominal reflex active; sense of vibration absent over legs 
and much diminished from the lumbar region downward over the 
trunk; marked steppage gait; great difficulty in placing the feet, 
liable to step much farther than intended; complains of a sensation 
about his waist, as though the pajamas were tied too tightly; no 
sphincter involvement. 

By January 23, there had been great improvement in locomotion; 
the patient was then able to take a few steps without even the aid 
of a stick. The sense of position of the knees was perfect and that 
of the ankles much improved. There was still asteriognosis and 
lack of coérdination of the hands. The most annoying symptom 
and the slowest to disappear was the paresthesia, which, by the 
way, was made much worse by the galvanic current. He felt 
so strongly on this point that he was unwilling to persist in the 
usual method of treatment. The treatment after the patient 
refused to continue the electricity consisted in gentle massage 
with persistent exercise or reéducation of the various groups of 
muscles. 

After six months he was able to play nine holes of golf with but 
little fatigue. Now, eleven months after the onset of the neuritis, 
the paresthesia is just as pronounced as at first, and he still tires 
rather easily; the muscular power is good, but he gets a pain in his 
back in the original spot when he exercises too much. 

The comparative rarity of this complication in typhoid fever 
may be gathered from McCrae’s? statement that in a series of 
1500 cases, of which he made a study, there were but 11, or 0.7 
per cent., which developed neuritis (he does not say how many of 
this number were of the multiple variety). 

As no one observer sees many instances of this condition, I have 
thought it worth while to collect from literature the following 
reports of cases, and from them to attempt to draw some conclusions: 

Case I.—Man, aged twenty-four years; typhoid fever; highest 
temperature, 105° F.; relapse. During convalescence complained 
of pain in the legs, slightest contact with bedclothes causing the 


2? Osler, Modern Medicine. 
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greatest suffering. Examination: Loss of patellar reflexes; some 
atrophy; double foot-drop; reaction of degeneration; no marked 
disturbance of sensation. Able to walk with crutches six months 
from the beginning of the fever. Walked without difficulty at 
the end of another month. Slow but complete recovery.* 

Case I1.—Woman, age not given; severe typhoid fever; delirious 
for four weeks. Four days after subsidence of fever the patient 
complained of severe pain in the right arm and leg with loss of power 
in these parts. In ten days the pain subsided, but returned later 
with great violence and spread over the whole body; greatest 
intensity in the left leg which showed some edema and hyper- 
esthesia. There was loss of knee-jerks; muscular atrophy; double 
foot-drop; reaction of degeneration; little loss of sensation. Result 
not given. 

Case III.—W. R., aged twenty-eight, tuberculous. Typhoid 
fever four weeks, bed-sores, septic fever. Then developed hyper- 
esthesia, most marked in the lower extremities; extensive paralysis 
of legs and arms followed by marked atrophy. Gradual return to 
power but not complete recovery. Death due to nephritis.‘ 

CasE 1V.—Man, aged twenty-eight years. During the third 
week of typhoid fever great difficulty was noted in delivery of sputa; 
then dyspnea with regurgitation of fluids through the nose; one week 
later weakness in the legs; some paresthesia of feet and ankles; knee- 
jerks present; muscles of face and arms became weak; pupils dilated 
and unequal, also weakness of other ocular muscles; deafness; 
lessened sensation all over body, including the conjunctive; loss of 
knee-jerks; leukocytes, 14,800; pulse, 160; respirations, 40; temper- 
ature, 100°. Death. 

Autopsy. Median, anterior crural, spinal accessory, hypoglos- 
sal, glossopharyngeal, oculo-motor and trifacial nerves removed. 
Wallerian degeneration and slight inflammation demonstrated. No 
disturbance of brain nor medulla.® 

CasE V.—Male, aged thirty years. On the fifteenth day of an 
attack of typhoid fever, pain appeared in the right arm; at the same 
time there was difficulty in mastication with escape of fluids from 
the right side of the mouth, and inability to close the right eye was 
also noted; face was drawn to the left, some weakness of right 
frontalis; tongue protruded to right; no pain in face; weakness of all 
muscles of the right arm, with tenderness on deep pressure of the 
muscles, and diminished reflexes. Result not given.® 

Case VI.—Male. Six days after having been discharged as cured 
of an ordinary attack of typhoid fever complained of difficult 
vision especially of diplopia, also of difficulty in swallowing, regurgi- 


3 Preston, George J., Maryland Med. Jour., November 7, 1896, 55. 
4 Ibid. 

5 Lazell, E. W., Colorado Medicine, 1909, vi, 207. 

6 Gordon, Alfred, Amer. Med., December 31, 1904, 1130. 
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tation of fluids through the nose; then paralysis of arms and legs 
with loss of reflexes and ataxia and paresthesia over the affected i 
limbs. Gradual improvement until at the end of two months 
recovery was almost complete except for some paresis and ataxia 
which still remained.’ 
a fe Case VII.—Male. Well-marked attack of typhoid fever, no 
severe symptoms. Three days after discharge there were shooting 
pains in the legs; next day marked paresis of both legs with slight 
anesthesia, ataxia; temperature, 100° F.; knee-jerks normal. Tem- 
perature normal on eighth day; knee jerks absent, paresis increased 
but not complete paralysis. Great improvement by the eighteenth 
day. Late complete recovery.® 

Case VIII.—M. K., white, male, laborer, aged thirty-eight i; 
years. Convalescent after about seven weeks. Then there was . 


noted considerable swelling of both lower limbs which were very lf 
painful, some numbness and tingling in the distribution of the left 
ulnar and left politeal nerves, left foot-drop; anesthesia corresponding 


to distribution of the left external popliteal; hyperesthesia of plantar 
surfaces of foot and toes; left hand grasp Weakened. Result not 
stated. 
Case I1X.—Male, aged twenty years; ill for fourteen weeks with | 
typhoid fever. In second week there was swelling of right arm | 
and leg, very painful, preventing motion; knee bent at 45°. After 
slow convalescence patient began to get about and the leg gradually | 
straightened, so that in a few weeks he had practically free motion : 
of joints. ‘The arm was slower to improve so that there was slight | 
motion of elbow and wrist; the hand assumed the bird-claw appear- 
ance; in hand some loss of pain, tactile and temperature sense; 
tendon reflexes lessened in right arm; patellar reflex very faint on 
right, normal on left. This observation was made pone year after 
the febrile attack.” 
Case X.—J, L., female, in bed about two months with typhoid 
fever. Four days after getting up developed a temperature of 
102°, with great sensitiveness and severe pain in the legs; legs and 
thighs flexed; any attempt to straighten them causing great pain; 
incontinence of urine for one day only; bedsores formed; tem- 
perature soon normal. When admitted to hospital two weeks 
later: Emaciated and anemic; some edema of left foot; great 
wasting of leg and thigh muscles; both knees rigidly bent; marked 
paresis in all attempted movements of feet, legs and thighs, tender- 
ness of muscles of legs; no anesthesia; plantar and abdominal 
reflexes present; small amount of albumin; pulse rapid and feeble. 
The legs were straightened by weights; sensory disturbances dis- 


7 Kebler, Cincinnati Lancet-Clinic, 1889, xxiii, 35. 

8 Gordon, Alfred, loc. cit. 

® Aldrich, Charles J., Med. News, August 16, 1902. 295, 
1° Moyer, H. N., Chicago Clinic, 1899, xii, 229, 
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appeared; motor power gradually returned, so that in five months 
from the onset the patient was able to walk about the ward." 

Case XI.—E. H., aged fifteen years. Had typhoid fever for 
about four weeks; shortly after defervescence began to have difficulty 
in talking and the voice had a nasal twang; soon there was numbness 
in ends of fingers and weakness in all the limbs, more marked on 
left than on right; no pain; swallowing difficult, regurgitation of 
fluids through the nose; knee-jerks absent on both sides; tactile 
sense good; reaction good to faradic but slow to galvanic current. 
Gradual improvement.” 

Case XII.—J. W., girl, aged eighteen years, was seen eight 
months after an attack of typhoid fever of average duration. 
During the fever one day she found that she could not straighten 
out elbows, wrists, or knees; rigidity persisted. When seen there 
was marked wasting of the muscles; knee-jerks were variable; 
plantar reflexes absent; no clonus; elbows semiflexed and rigid; 
movements of hands and fingers feebly performed ; some movements 
impossible; almost complete anesthesia over right thumb and 
index finger. Ultimate complete recovery." 

Case XIII.—Man, aged forty-two years. Shortly after recovery 
from typhoid fever it was noticed that there was partial loss to 
cutaneous sensibility, chiefly to pain, in feet and lower part of the 
legs; feet felt sore and there was pain in legs after walking; foot 
movements feeble; all muscles below the knees moderately 
atrophied; knee-jerks exaggerated." 

Cast XIV.—Girl had severe attack of typhoid fever; in four weeks 
abdominal reflexes found to be exaggerated; legs painful and flexed; 
two months later was able to sit up in bed but could not lift either 
leg, and was unable to walk; no reaction to faradic current; in a 
short time, the right leg regained power, but the abdominal muscles 
on the right side bulged when child cried or moved. Recovery 
almost complete five months subsequent to attack.” 

CasE XV.—Boy, aged thirteen years. Had severe typhoid fever; 
passed from delirium into a state of mental dulness; fed by tube; 
loss of rectal control; gave much trouble by biting and eating the 
sheets; mental equilibrium recovered in about three months from 
onset of fever, when mind was a complete blank as to everything 
which had passed. At this time he complained that his left foot 
felt heavy; had noticed numbness and feeling of pins and needles 
for some days, he said. Decided foot-drop; increased knee-jerk; 
ankle clonus; reaction of degeneration in the tibialis anticus group; 
some atrophy; no loss of sensation. Recovery in about four 
months." 


“' Ross, George, AMER. Jour. Mep. Sctr., 1889, xevii, 25. 

'2 Ross, George, loc. cit. 13 Bury, Judson 8., Med. Chron., 1892, xvi, 145. 
4 Bury, Judson 8., loc. cit. 

'’ Humphreys, F. R., Hunter Society, London, 1889-90, 41. 

16 Abecrombie, John, Medico-Chir. Trans., 1897, lviii, 159. 


| 

4 
| 

| 
| | 
| | 
| j 
| 
per 
i 

ad) 
ah 
gat 
{ 
| 
j 
Sit 


CLAYTOR: MULTIPLE NEURITIS AND TYPHOID FEVER 711 


Case XVI.—Girl, aged sixteen years. During a severe attack 
of typhoid fever complicated by hemorrhages, suddenly became 
totally biind. Both pupils widely dilated, especially the right; 
had been quite deaf but could hear quite well at this time. In 
about eight or nine weeks recovered vision completely.” 

CasE XVII.—Man, aged thirty years. Always feeble-minded; 
severe typhoid fever for two months; relapses; hemorrhages; 
convulsions; bed-sores; gangrene. As early as the sixth week he 
complained of pains in the legs; during convalescence paralysis 
noted; painful contractions of knee-joints; right knee swollen and 
right leg edematous; wasting of peroneal and quadriceps muscles; 
some wasting of thenar and hypothenar eminences; sensation good 
everywhere; reaction of degeneration present. Result not given.” 

Case XVIII.—Man, aged twenty-six years. Moderately severe 
typhoid fever in 1887. After recovery went abroad apparently 
perfectly well, but in 1888 developed aching pain in right knee, 
which soon became very painful and symptoms of synovitis 
developed; ligaments all completely relaxed; paralysis of the exten- 
sors of the leg with wasting; no loss of sensation; gradual improve- 
ment so that in about four months he was able to leave the hospital. 
2 After eight months was able to use the leg well in walking but unable 

to jump and kick as before.” 
CasE XIX.—Woman, aged twenty-seven years. Had severe 
typhoid fever; hemorrhages; suppurative parotitis; optic neuritis. 
iE About a month from the onset of disease complained of dimness of 
vision. A few days later, examination showed an intense papillitis 
with some hemorrhage among the swollen nerve fibers; each disk 
strikingly dappled with rounded white spots; no changes in the 
retina beyond the disks; pupils widely dilated; vision reduced to 
perception of the hand movements; later numerous hemorrhages 
in the retina adjacent to papilla and no perception of light with 
motionless pupils. In less than three months there was considerable 
improvement; vision restored to 6/36; patient able to see to do her 
housework and go about the streets by day, though not at night.” 

Case XX.—Man, aged fifty years. After six weeks of moder- 
ately severe typhoid fever, he complained of pain on the inner 
side of each elbow radiating down the ulnar side of each forearm 
to the little and ulnar side of each ring finger; both legs slightly 
swollen with muscular tenderness of calves; no paralysis. These 
symptoms disappeared in about two weeks. About two and a 
half months later the fingers of the right hand were all stiff and 
complete extension was impossible; marked wasting of the interossei; 
anesthesia, analgesia, and thermic anesthesia along the ulnar 


17 Davis, Clark W., Cincinnati Lancet-Clinic, 1889, xxii, 43. 
18 Lloyd, James H.. Uni. Med. Mag., 1894-95, vii, 379. 

19 Stoney, W., Med. Press and Circ., 1889, xlvii, 562. 

20 Cattle, C. H., The Medical Magazine, 1907, xvi, 262. 
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side of the hand and over the ulnar distribution of the fingers; 
no response to faradic current. Left hand similarly affected, but 
to a much less extent. After three months there was no further 
improvement in the right hand, but the left was restored to normal.”! 

CasE XXI.—Man, age unknown, recovering from typhoid fever 
of average severity at end of fourth week, complained of slight 
pain in left hand extending up the arm, pain becoming worse with 
numbness, flashes of heat and cold, formications, etc.; no change 
in electrical reaction; no change in reflexes; pain on motion; grad- 
ually were added cutaneous and muscular hyperesthesia; the left 
lower limb began to be involved from the thigh down. The above 
lasted about three weeks. Within the next ten days the hand 
movements became less painful, less efficacious, especially extension. 
Later almost complete paralysis of the extensor muscles of the 
hand, while flexion was very limited, the arm was swollen and 
edematous from the shoulder to the wrist. The lower limb showed 
diminution of movement of the foot on the leg. All reflexes normal. 
Almost complete recovery in about three months from onset of 
symptoms of neuritis.” 

CasE XXII.—Man, aged twenty-eight years. Five days after 
the temperature had become normal began to feel ill, temperature 
rose to 38° C. and remained high for about a week. He had severe 
pain in both shoulders and in the lumbar region; both lower and 
upper limbs were practically without motion; parasthesia and hyper- 
esthesia very:pronounced. Duration and result not given.” 

Case XXIII.—Man, aged twenty-seven years. During an 
attack of typhoid fever developed pain in both knees, right became 
red and swollen; fluid evacuated and showed presence of typhoid 
bacilli. After the knee was well the muscles of both legs showed 
diminished function, the right more than the left; atrophy of muscles 
with reaction of degeneration. Recovery in about six months.” 

CasE XXIV.—Woman, aged twenty-three years. After having 
been ill with typhoid fever about a month she complained of pain 
in the right foot and then in the arm. Nothing, however, was 
found on examination. In ten days dorsal and plantar reflexes 
in right foot abolished; faradic current showed slight response 
on part of peroneal nerve and none in tibialis anticus on the right 
side. Galvanic current; response of peroneal nerve at the cathode, 
weaker than at the anode. The left leg was not normal either, espe- 
cially as regards the faradic current. Sensory subjective phenomina 
became very marked, especially on the right side. Not quite well 
after about four and one-half months.” 


21 Whit, H. J., Philadelphia Med. Jour., January 19, 1901, 125. 
2 Bassi, Ugo, Revista Veneta di Scienza Mediche, 1887, vi, 585. 
23 Lozano Monzon, R., Rev. de Med. y. Cir. Pract., 1897, xli, 281. 
* Unlig, R., Thesis, Géttingen, 1904. 

% Schmidt, Friedrich, Thesis, Nurnberg, 1891. 
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Case XXV.—Man, aged twenty-five years. One week after the 
temperature had become normal from an attack of typhoid fever 
the temperature again rose to a moderate degree and the patient 
complained of severe pains in the legs; within a few days the pain 
gradually disappeared, but there developed a weakness in both 
limbs which within a month became a general paralysis. Examina- 
tion showed some consonants not clearly pronounced; face expres- 
sionless, stary; chin dropping; eyes narrow and cannot be closed; 
mouth drooping, unable to whistle. Conjunctival and corneal 
reflexes abolished on both sides. Other cranial nerves normal. 
The fingers flattened; interspaces more pronounced than normally; 
movements normal except abduction and adduction. The feet in 
position of varus, general muscular atrophy; knee- and ankle-jerks 
lost. There was paresthesia in all the extremities; Lasegue’s 
symptom present on both sides; deep sensibility normal; no trophic 
changes. Marked reaction of degeneration on both sides of the 
face and in lower extremities along the sciatic nerves while along 
the femoral nerves it was only partial. No D. R. in upper extrem- 
ities. Patient in the hospital about fourteen months but ultimately 
made a complete recovery.” 

Summary. I have collected from the literature 25 cases which 
are sufficiently fully described to be of value, which, with my own, 
make a series of 26. Unfortunately the duration and final result 
are not given in quite a number, nor are all the reports very full 
in other respects. There were 19 males and 6 females; in one 
instance the sex was not mentioned. The first symptom noted 
was, in 14 instances, pain; in 3, failing vision; in 2, paresthesia; 
in 1 each, hyperesthesia, paresthesia, swelling of the limbs, difficult 
speech, rigidity of joints, anesthesia, increased reflexes. 

Symptoms of the condition were recognized during the course 
of the fever in 14 instances; after the fever had subsided in 12. 
The earliest was the second week of fever. It is impossible from 
the data to say what was the longest period after apparent complete 
recovery at which the symptoms of neuritis first appeared, but 
usually it was a few days toa week after the temperature had become 
normal. Pain was present 17 times, absent 9 times. There was 
altered sensation in 19, no change in 4, and no mention of this 
condition was made in 3 instances. Paralysis was noted 25 times; 
in one case it was not mentioned. The reflexes were lost in 9, 
exaggerated in 4, diminished in 2, normai in 1, and not noted in 1. 
Of course, it should be understood that the reflexes were variable, 
depending somewhat upon the stage of the attack at which the 
examination was made. ‘There were no contractures in 20, while 
in 6 they were noted. The cranial nerves were involved in 7, 


not affected in 19; the spinal in 24, not so in 2, while both were 


26 Mancini, Wien. med. Wochen., 1910, Ix, 1035. 
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affected in 5 cases. Fourteen cases showed atrophy, 2 none; in 
10 there was no mention made of the condition. The duration 
varied from three months to fourteen in which complete recovery 
occurred. Unqualified recovery took place in 11, improvement in 
7, death in 2, and the result was not given in 6 cases. It must be 
‘ remembered, however, that many of these reports were probably 
made before the final result was known, and it seems likely that 
quite a fair proportion of those recorded as improved ultimately 
recovered. 


POST-OPERATIVE NERVOUS AND MENTAL DISTURBANCES.’ 


By JosepH M. Arkin, M.D., 


PROFESSOR OF NERVOUS AND MENTAL DISEASES, COLLEGE OF MEDICINE, UNIVERSITY 
OF NEBRASKA, AT OMAHA, NEBRASKA. 


Axsout three years ago Dr. W. B. Kern suggested that he and I 
secure opinions of medical men whose observation and judgment 
a would be valuable in estimating the potency of pelvic surgery— 
especially oéphorectomy—in causing nervous and mental disorders. 
4 We purposed accepting the data thus obtained as the basis of a 
report to our State Medical Association. Out of fifteen replies 
received, several denied its etiologic power, a few cited cases and 
denied its causative power, a few cited cases and were positive of 
its primary etiological importance, while the majority were sure of its 
power to establish nervous and mental disorders, but failed in giving 
evidence proving their assumption. Our intended paper was not 
written. When your program committee wrote the theme “ post- 
operative,” without regional location on the body and _ notified 
me to try the case on its merits, I proceded to secure testimony 
that would incriminate the surgeon. It seemed to me the evidence 
was adequate to convict surgery as the direct cause for many nervous 
wrecks and fit subjects for our insane hospitals. I heard Dr. Alfred 
Gordon read a paper on “Nervous and Mental Manifestations 
following Castration in Women,” in the Section on Nervous and 
Mental Diseases in the last American Medical Association meeting. 
The gist of Dr. Gordon’s paper, corroborated by its critics, com- 
T mended surgery when the pathology demanded it and the recupera- 


1T am indebted to the following list of physicians, also Audrey Goss, of John 
Crerar Library, Chicago, for personal opinions and abstracts which form the data 
for my conclusions: H. G. Brainerd, Los Angeles, Cal.; B. F. Bailey, Lincoln, Nebr.; 
Charles W. Burr, Philadelphia, Pa.; Edwin N. Brush, Towson, Maryland; Alfred 
Gordon, Philadelphia, Pa.; J. T. Hay, Lincoln, Nebr.; A. F. Jonas, Omaha, Nebr.; 
W. B. Kern, Hastings, Nebr.; William W. Richardson, Norristown, Pa.; M. G. 
Schlapp, New York; George Tilden, Omaha, Nebr.; W. A. Searl, Guyahoga Falls, 
Ohio; J. H. McBride, Pasadena, Cal.; G. H. Harding, Jr., Columbus, Ohio, 
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tive power of the patient justified establishing the conditions 
necessary by that therapeutic measure. The essayist and his 
audience were a unit in condemning surgery as a cure for existing 
psychic or neuritic conditions, and censured the surgeon who 
neglected or ignored the alienist, neurologist, oculist, and internist 
when deciding for surgery on any person of an unstable nervous 
system. I secured a series of abstracts from papers that were 
published in medicial journals, both domestic and foreign, on the 
subject of post-operative neuroses and psychoses. Among the 
domestic papers the Americal Journal of Obstetrics contained an 
exhaustive article on alleged post-operative insanity cases. An 
analysis of the clinical histories there recorded failed to prove that 
surgery caused the mental or nervous symptoms in question. In 
this article was a clinical report of six cases by Dr. T. Gaillard 
Thomas in 1890, which attracted much attention to the subject 
of post-operative insanity in this country. Commenting on this 
report Dr. Landon Carter Gray ventured the opinion that Dr. 
Thomas had described a “new genus of insanity.” As a matter 
of fact, Thomas had not described a single case with sufficient 
accuracy to prove that the psychic state admitted was not a logical 
sequence from causes other than surgery. For additional evidence 
to incriminate surgery as a primary cause for post-operative 
psychic and neuritic manifestations I obtained full abstracts from 
fifteen papers by German, French, Swiss, Italian, and English 
writers on the subject. A careful reading of all these abstracts 
revealed a uniformity of vagueness in their clinical reports. From 
a wearisome amount of testimony investigated the evidence did 
not prove more than a negligible percentage of post-operative 
mental or nervous disorders primarily traceable to surgery. One 
noticeable fact established by the evidence is the gradual disappear- 
ance of post-operative insanity since the advent of aseptic surgery. 
Cleanliness during a surgical operation is more easily obtained than 
we are sure will be maintained during all the after-treatment. 
Post-operative nervous and mental disorders are rapidly becoming 
an avoidable accident. Either sepsis, the administration of some 
drug, or poor judgment by the surgeon who operated on a patient 
ripe for a mental or nervous collapse caused them. Of these three 
possible factors the latter is probably the most frequent ultimate 
cause for post-operative psychoses or neuroses. If the pathology 
of the case warrants surgical treatment only the imminence of a 
mental or nervous disorder more serious than the affliction which 
surgery may relieve should weight against that procedure. An 
artificial leg may be preferable to a tuberculous joint; surgery 
effecting complete drainage of sepsis from a cavity, or enucleating 
a cancer that spells much suffering and certain death, may be 
more objectionable to the patient than a neurosis or psychosis 
from which recovery is possible. Any disorder of the nervous 
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system developing soon after a surgical operation is a complex 
affair evolving symptoms varying in degree and differing in type. 
It is questionable if the term post-operative insanity has any just 
claim as a clinical entity in medical literature. The fact that it 
appears in a few days or weeks subsequent to some surgical opera- 
tion is alone responsible for its coinage. The same observation 
applies to traumatic neurasthenia, also the antepartum and lacta- 
tional insanities. To that list may be added the post-typhoid 
neuroses and psychoses, for they are no less frequent than the 
post-surgical cases. The content of the nervous or mental syn- 
drome incidental to a surgical operation, an accidental trauma 
or the parturient period, is not essentially different from nervous 
and mental symptoms evolved when no one of these conditions 
prevail. Removal of the germinal glands prior to the reproductive 
period of the animal prevents its complete masculine or feminine 
development, but facts are wanting to prove that it initiates nervous 
and mental disorders. If during the reproductive period the possi- 
bility of parentage is eliminated by gonococci or spirochetes the 
evidence of experience incriminates them as primary factors pro- 
ducing nervous and mental disorders. The cases are numerous 
where surgery alone relieves the already barren women of destruc- 
tive and painful conditions initiated by venereal infections. It is 
sometimes a mark of social distinction to have undergone a surgical 
operation. The surgeon’s knife may easily become the “scape- 
goat” bearing silent testimony to ease the remorse and suffering 
directly due to moral turpitude. If from any cause the power 
to conceive—or power to impregnate—is destroyed prior to its 
normal termination the mental impress of lost parental power 
certainly tends to initiate nervous and mental disturbances. | 
think it possible and quite probable that in the majority of post- 
operative nervous and mental disturbances the forces making sur- 
gery necessary were more potent than the operation in evolving such 
conditions. Were we to balance the evidence in which surgery 
established relief from nervous and mental disorders against that 
proving it the direct cause of them, I think the advantages from the 
wise exercise of surgery would far exceed the disadvantages it may 
precipitate. 
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A STUDY OF THE URINARY NITROGEN AND SULPHUR 
PARTITION IN A CASE OF RHEUMATOID ARTHRITIS 
TREATED WITH INTRAVENOUS INJECTIONS 
OF RADIUM SALTS. 


By Jacosp Rosensioom, M.D., Pu.D., 
PITTSBURGH, PENNSYLVANIA. 


(From the Biochemical Laboratory of the Western Pennsylvania Hospital, 
Pittsburgh, Pennsylvania.) 


I. Inrropuction. It is of great interest to establish the effects 
of radium on metabolism. This paper contains a study of the 
effects of radium given intravenously on the urinary nitrogen 
and sulphur metabolism. But little work has been done from 
the metabolic standpoint. Gudzent' claimed to have found a 
disappearance of uric acid from the blood after inhalations of air 
containing 2 to 4 Mache units of radium per hour. He also claimed 
the emanation of radium caused an increase in the solubility of 
sodium urate. Kerb and Lazarus? found that radium emanation 
had no effect on the solubility of sodium urate. Kehrer* claimed 
that radium emanation caused a mobilization of uric acid in the 
body. Knaffl-Lenz and Wiechowski* found no increase in the 


' Berl. klin. Woch., 1911, xlviii, 2098; Zeit. f. klin. Med., 1913, Ixxviii, 266. 
? Biochem. Zeit., 1912, xlii, 82. 

3 Arch. f. Verdauungs.-Krank., 1913, xix, 98. 

4 Zeit. f. physiol. Chem., 1912, Ixxvii, 325. 
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solubility or decomposition of sodium urate by radium emanation. 
Fine and Chace® found that radium administered as the bromide 
and inhalation of emanation in strengths as high as 100 Mache 
units per liter for long periods of time failed to show any influence 
upon the uric-acid concentration of the blood and produced no 
$ definitely increased output of uric acid in the urine. Skorzowski® 
claimed to have found that radium therapy in the gouty leads to an 
increased output of nitrogen, uric acid, and neutral and oxidized 
sulphur. 

These papers are all that I have been able to find in the literature 
as regards the metabolic effects of radium in man, and it may 
readily be noted how much work yet remains to be carried out in 
this field.” 

I]. ExpermentaL. The patient on whom this study was 
carried out was the subject of a severe case of rheumatoid arthritis 
of many years’ standing. Throughout the experiments he was 
placed on a constant diet, and the methods for the estimation of the 
various urinary constituents were the same as those mentioned in 
previous communications.® 

Table I demonstrates that following the intravenous injections 
of 100 micrograms of radium element the urinary nitrogen shows 
a marked increase on both occasions. This increase persisted for 
about three days. The proportions of urinary nitrogen as urea- 
nitrogen, uric acid-nitrogen, ammonia-nitrogen, amino-acid nitrogen, 
creatinin-nitrogen, and undetermined-nitrogen remained about 
the same following the injections. The uric acid in grams and uric 
acid-nitrogen, both of which are of special interest, also show the 
non-effect of the radium on their excretion in the urine. 

Table II shows that following the intravenous injection of 100 
micrograms of radium element there was produced a marked 
increase on both occasions in the total sulphur of the urine, and this 
increase persisted for three days. On the urinary sulphur partition 
it may be noted that a marked increase in the neutral sulphur of 
the urine was produced by the radium. This effect continued for 
about three days following the injection. This finding of effects 
ceasing after three days following the injection may be considered 
as an indication for giving the radium about every fourth day, as 
by this method one would be renewing the effect that it has on 
the metabolism. 


5 Jour. Pharm. and Expt. Ther., 1914, vi, 219. 

6 Zeit. Expt. Path. u. Ther., 1914, xiv, 116. 

7 For biological effects of radium see London, Das Radium in der Biologie und 
Medizin, Leipzig, 1911; Lazarus, Handbuch der Radium Biologie und Therapie, 
Wiesbaden, 1913; Salomon in von Noorden, Metabolism and Practical Medicine, 
1907, iii, 1220. 

8 AMER. Jour. MeEp. Sc1., 1911, exlii, 7; 1913, exlvi, 731; 1914, exlviii, 65; Arch. 
Int. Med., 1913, xii, 276; 1914, xiv, 263. 
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It will be recalled that the urinary sulphur is made up of sulphates, 
both inorganic and ethereal, and certain less highly oxidized com- 
pounds which are called, following Salkowski’s® suggestion, “ neutral 
sulphur.” The neutral sulphur compounds are many and include 
the following: Uroferric acid,” uroproteic acid," oxyproteic acid, 
urochrome,' thiocyanic acid and its salts,’ cystin and similar sub- 
stances,” taurin and taurincarbamic acid,’ methyl mercaptan," 
ethyl sulphid,” thiosulphurie acid," and sulphurous acid." 

This effect of intravenous injection of radium producing such a 
marked increase in the excretion of the urinary neutral sulphur 
is of great interest. It will be recalled that Folin claims that the 
truest index to the endogenous or cellular metabolism is represented 
by the urinary uric acid, creatinin, and neutral sulphur. As we 
have found that the intravenous injection of radium in dosage of 100 
micrograms has no effect on the amount of creatinin and uric acid 
excreted, it must be that the radium influences some part of the 
endogenous metabolism related to the neutral sulphur but not 
implicating the other two constituents. It may be that the radium 
affects the intracellular oxidation, thereby increasing the amount 
of neutral or unoxidized sulphur. 

III. Summary. 1. The intravenous injection of 100 micrograms 
of radium element produced an increase in the amount of nitrogen 
excreted in the urine. No constant effect was noted in the per- 
centage excretion of urea-nitrogen, ammonia-nitrogen, uric acid, 
ammonia-acid nitrogen, creatinin-nitrogen and undetermined 
nitrogen. 

2. The injection also caused a marked increase in the amount of 
total urinary sulphur and in the amount of neutral sulphur excreted. 

3. The effect of intravenous injection of 100 micrograms of radium 
on the nitrogen and sulphur metabolism lasted for about three 
days following the injection. 

The writer wishes to thank Dr. W. H. Cameron and Dr. J. R. 
McCurdy for their coéperation. 


® Virchows Arch. f. path. Anat., 1873, lviii, 472. 

” Ztschr. f. physiol. Chem., 1903, xxxvii, 251. 

" Arch. f. exper. Path. u. Pharm., 1897, xl, 29. 

"2 Centralbl. f. d. med. Wissensch., 1897, p. 577; Berl. d. Deutsch. chem. Gesellsch., 
1902, xxxv, 2959; Ztschr. f. physiol. Chem., 1905, xlv, 83; Pfliiger’s Arch. f. d. ges. 
Physiol., 1899, Ixxv, 87. 

8 Ztschr. f. physiol. Chem., 1907, liv, 204. 

4 Proc. Roy. Soc., London, 1870, xvi, 18; Virchows Arch. f. path. Anat., Ixix, 
354. 

'* Ztschr. f. physiol. Chem., 1885, ix, 125; 1888, xii, 254. 

1 Arch. f. exper. Path. u. Pharm., 1891, xxviii, 206. 

 Ztschr. f. physiol. Chem., 1894, xx, 253. 

18 Ergebn. d. Physiol., 1902, i, 458. 

19 Striimpell, Arch. d. Heilk., 1876 (quoted from Mann, Physiology and Pathology 
of the Urine, 1908, p. 18). 
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ENDOCARDITIS OF THE PULMONIC VALVE CAUSED BY 
MICROCOCCUS ENDOCARDITIDIS RUGATUS.' 


By G. R. CALLENDER, M.D., 


FIRST LIEUTENANT, MEDICAL CORPS, FORT BAYARD, U. 8S. ARMY. 


Case.—Patient, H. Kk. B., aged thirty-eight years. Family and 
past personal history unimportant. 

Personal History. On March 1, 1914, the patient had an attack 
of tonsillitis, lasting only a few days, which was accompanied by 
constipation and stiffness and soreness of muscles. 

March 10. Entered the hospital with a temperature of 102°, 
headache, muscular soreness, and pain in the right knee and left 
shoulder. The pains disappeared in a few days, leaving fever, 
sweating, and constipation. Following this a cough developed, 
accompanied by a small amount of expectoration. Urine was 
reported negative. The blood was negative for malaria; blood 
cultures on March 12 and 24 were negative. Wassermann was 
negative. 

March 17. A blood examination showed 4000 leukocytes (of 
which 65 per cent. were polymorphonuclears), 15 per cent. small 
lymphocytes, 8 per cent. large lymphocytes, 11 per cent. mast cells, 
and 1 per cent. eosinophiles. 

March 28. Leukocytes numbered 8000, of which 88 per cent. 
were polymorphonuclears, 5 per cent. lymphocytes, 1 per cent. 
mast cells, 2 per cént. transitionals, and 4 per cent. large mono- 
nuclears. Hemoglobin, 80 to 85 per cent. 

April 19. Patient was admitted to Fort Bayard. On admission 
the patient complained of weakness. His mind seemed to be dull. 
There was considerable cough. Expectoration was negative for 
tubercle bacilli. Temperature, 101° to 103°. Physical examination 
showed dulness over the anterior part of the right upper lobe and 
both bases. There were abundant moist rales over the posterior 
surfaces of both lungs. 

Urine contained considerable albumin and numerous granular 
casts and renal cells. 

May 4. Urine examination was as follows: Amount in twenty- 
four hours, 210 c.c.; specific gravity, 1.022; large amount of 
albumin; numerous renal cells and erythrocytes. Late on this 
date the patient died. Death was preceded by a dyspnea of rapid 
onset. 

May 5. Autopsy. 

Heart. Free in pericardium, which contains 125 c.c. clear 
amber fluid. The heart muscle is rather pale and soft and the 


1 Published with the permission of the Surgeon-General, U. S. Army. 
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right ventricle is dilated. The valves of the left heart and the 
tricuspid valve are normal in appearance, except for the large size 
of the tricuspid orifice. 

The central cusp of the pulmonic valve presents a fibrinous 
vegetation adherent to the inner surface, 3 cm. in length and 1.5 
cm. in diameter, of a dirty yellow color, very friable. There are 
smaller vegetations of a pinkish color on both of the other cusps, 
and the leaflets are thickened and contracted. There are numerous 


Heart, showing large vegetation on central cusp of pulmonic valve and smaller 
vegetation on the other cusps. 


small granulation-like masses on other portions of the valve on the 
endocardium adjacent to the valve and on the intima of the pul- 
monary artery. There is a clot, rather firm and friable, adherent 
to the larger vegetation, blocking still further the valve orifice. 
These vegetations are composed largely of fibrin with bacteria and 
leukocytes. The bases of the larger vegetations are firmly ad- 
herent by the ingrowth of connective tissue. Weight of heart, 
360 grams. 

Other conditions found at autopsy were healed tuberculosis of 
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the apex of right lung and bronchial glands; pulmonary edema; 
chronic and acute passive hyperemia of the liver and spleen; acute 
exudative and degenerative nephritis. 

This case is of interest because of the unusual location of the 
lesion and because of the organism causing it. The diagnosis of 
lesions of the right heart are always difficult, but are dwelt on 
sufficiently in the various text-books, and will not be made the 
subject of remark here. Cultures from the vegetations were made 
on blood-agar, and the organism found to be the Micrococcus 
endocarditidis rugatus. This organism was described by Weichsel- 
baum in 1889. Inoculation experiments made on dogs cause an 
endocarditis, while in rabbits and guinea-pigs local lesions cnly 
occur. 

The writer had the opportunity of working with this organism 
while assistant to Professor Leary, of Tufts College Medical School. 
The organism was obtained from a fatal case of acute endocarditis, 
and various cultural tests and animal inoculations were made, 
though little was added to the knowledge of the organism as supplied 
by Weichselbaum. It was found to undergo autolysis rather easily, 
and resembled in this respect the Gram-negative group of cocci 
of which the meningococcus and gonococcus are members. The 
organism grows slowly on blood-agar, adhering to the medium in 
spreading, raised, tenacious colonies, of a dirty yellowish-white 
color with darker centres. 

Smears stained by Gram’s method, from the lesions, showed 
most of the cocci to be Gram-positive. In smears from culture 
the young cocci retain the stain while many of the older organisms 
do not, and there are numerous large involution forms produced. 
Old cultures kept below 37.5° C. are especially rich in large Gram- 
positive involution forms. 


HERPES ZOSTER OF THE CEPHALIC EXTREMITY, WITH A 
SPECIAL REFERENCE TO THE GENICULATE, AUDITORY, 
GLOSSOPHARYNGEAL, AND VAGAL SYNDROMES. 


By NoRMAN SHARPE, M.D., 


NEW YORK. 


InrropucTion. That herpetic inflammations attack the sensory 
ganglia of the cephalic extremity other than the ganglion of Gasser, 
and constitute distinct clinical entities, has been known for the 
past several years; yet, judging from the reports that have appeared 
in recent literature of herpes zoster of the face, ears, or neck, with 
or without motor-nerve involvement, this fact has not been gener- 
ally recognized. 
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Herpes zoster, as an independent disease, has long been known. 
It was the zona of the Greeks and the cingula of the Romans. The 
etiology is still in doubt, but the consensus of opinion is that it is 
due to a specific agent. In 1863 von Birensprung! first showed 
the lesion to be in the sensory ganglia on the posterior spinal roots; 
but more recently Head and Campbell developed the pathology 
of herpes zoster and placed it on a firm basis. Their observations 
were, however, confined to the glanglia of the spinal roots and 
the Gasserian ganglion. Still more recently Ramsay Hunt, entering 
a hitherto unexplored field, in a series of convincing articles, has 
shown that the sensory ganglion of the facial nerve (the geniculate 
ganglion), the peripheral ganglia of the acoustic, of the glosso- 
pharyngeal, and the vagus nerves, may also be the seat of herpetic 
inflammation, and has outlined a definite syndrome and zoster 
zones for each ganglionic distribution. These ganglia have been 
shown to be of the same anatomical construction and embryological 
derivation as the spinal ganglia and the ganglion of Gasser. 

Beyond a few remarks on the etiology and pathology of herpes 
zoster in general, this paper will be confined to a consideration of 
the herpetic inflammation of the sensory ganglia of the cephalic 
extremity, omitting, however, the Gasserian ganglion, which has 
already been well and abundantly studied. 

As stated above, nothing is positively known concerning the 
etiology of zona, but as Head and Campbell pointed out, and as 
others have emphasized since, the inflammatory lesion in the sen- 
sory ganglia is similar to that attacking the anterior horn cells in 
acute anterior poliomyelitis. It is most likely an acute infectious 
condition caused by a specific agent, as only those nerve structures 
are attacked which contain unipolar cells, of which the spinal 
ganglia and the Gasserian ganglion are types. Hunt's? work 
in demonstrating that the peripheral ganglia of the seventh, eight, 
ninth and tenth nerves, which contain unipolar cells and, like the 
spinal glanglia, are developed from the neural ridge and subject 
to the inflammation of herpes zoster, has strengthened the belief 
that zona is an acute infectious condition caused by a specific 
agent. 

On account of the similarity of this condition to that of anterior 
poliomyelitis, Head and Campbell gave to herpes zoster the name 
of posterior poliomyelitis, a rather misleading term, and one which 
should be restricted to designating inflammatory conditions of 
the posterior horn. 

ParuoLtocy. The pathology consists of an acute inflammation 
of the sensory ganglion on the posterior root, in whose skin zones 


1 Beitriige zur Kentnisse des Herpes Zoster, Charite Annalen, 1863. 
2 Herpetic Inflammation of the Geniculate Ganglion; a New Syndrome and its 
Complications, Jour. Nerv. and Ment. Dis., 1907, xxxiv, 73. 
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the vesicles are found, as Head and Campbell* have shown in their 
twenty-one autopsies, the herpetic eruption having appeared from 
three days to seven hundred and ninety days previous to death. 
In those cases in which the eruption appeared but a few day 
before death the affected ganglion was found swollen and edematous, 
the vessels intensely engorged, and small foci of hemorrhage scat- 
tered throughout the ganglion. This was accompanied by degen- 
eration and destruction of some of the nerve cells. They also 
found degeneration of fibers in the posterior root central to the 
ganglion, and in some cases degeneration of afferent fibers in the 
peripheral nerve leading to the affected ganglion. In those cases 
in which weeks or months had elapsed between the herpetic inflam- 
mation and death there was found replacement of the degenerated 
cells in the ganglion by scar tissue. 

Though these observers stated that the inflammatory changes 
were confined to the ganglion (including afferent and efferent 
nerve fibers) in whose skin zone the eruption was found, yet their 
own data show, and as Hunt has demonstrated in a case of his 
own, the adjacent ganglia, both above and below, show evidences 
of inflammation similar to that of the affected ganglion, though in 
a lesser degree. Therefore, although the specific inflammation 
attacks chiefly one sensory ganglion, with eruption in its skin 
zone, the adjacent ganglia do not escape involvement, though the 
inflammation is rarely severe enough to cause herpes in their respec- 
tive skin zones. This is important to remember, especially when 
dealing with herpes zoster of the cephalic extremity, where the 
different ganglia are closely associated, as it explains those cases 
in which the eruption is in the zone of one ganglion, and there are 
complications which can be attributed only to the involvement 
of other ganglia. 

Zona usually attacks the ganglia of one side only, and the eruption 
and neuralgic pain are strictly confined to the skin zone governed 
by the affected ganglion. 

Owing to the specific nature of the affection a second attack of 
herpes zoster is rare, and in fact is less common than a second 
attack of measles. Head and Campbell found but four such cases 
in over four hundred. In some cases reported recently this fact 
seems to have been overlooked, as the reports spoke of previous 
attacks, and in other respects did not correspond to true herpes 
zoster. As Dabney‘ says, symptomatic herpes, accompanying or 
following caries, arsenical or other chemical poisoning, and seen 
in certain brain diseases, must be differentiated from true herpes 
zoster. 


3 The pathology of Herpes Zoster and its Bearing on Sensory Localization, Brain, 
1900, xxiii, 353. 
4 Herpes Zoster Oticus, New York Med. Jour., February 7, 1914. 
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Formerly herpetic eruptions in the auricle were ascribed to inflam- 
mation of the Gasserian ganglion or of the ganglia of the second 
and third cervical ganglia; but Cushing’s® studies of the anesthesia 
following extirpation of the Gasserian ganglion show that the 
fibers of the fifth nerve do not innervate the area in which the 
eruption of herpes zoster oticus is found. The sensory innervation 
of the ear by the fifth nerve includes the tragus, the anterior wall 
of the canal, and the anterior half of the tympanum. The sensory 
representation of the second and third cervical nerves upon the 
auricle is the area posterior to a line drawn from the middle of the 
pinna down along the edge of the helix, under the antitragus, and 
forward, including the larger part of the lobe. Thus there is a part 
of the ear, composed of the posterior half of the tympanum, the 
posterior wall of the canal, the concha, the antitragus, and the 
fossa of the antihelix which is innervated by neither the fifth nerve 
nor the second and third cervical. This area is innervated by fibers 
from the sevénth, the ninth, and tenth nerves, and it is in this 
area that the eruption in herpes zoster oticus is found. 

Hunt,’ in his work on the pathology of herpes zoster oticus, 
with or without facial palsy and acoustic symptoms, and in his 
later work on localizing the lesions of the peripheral ganglia of the 
eight, ninth, and tenth nerves, and mapping out their skin zones 
in the external ear and in the buccal cavity, has rendered com- 
prehensible the various symptoms presented by herpes zoster in 
these localities. 

SymproMaToLocy. Following Hunt’s’ classification we group 
herpes zoster of the cephalic extremity as follows: 

1. Herpetic inflammation of the geniculate ganglion (herpes 
zoster oticus). 

2. Herpetic inflammation of the geniculate ganglion with facial 
palsy and acoustic symptoms. 

3. Herpetic inflammation of the auditory ganglia with acoustic 
symptoms. 

4. Herpetic inflammation of the glossopharyngeal and vagal 
ganglia. 

5. Herpes zoster facialis or occipitocollaris with facial palsy and 
auditory symptoms, alone or in combination. 

1. Herpetic Inflammation of the Geniculate Ganglion. It has 
long been known that the facial nerve is a mixed nerve, having a 
ganglion, the geniculate, a sensory root, the pars intermedia of 
Wrisberg, and afferent sensory fibers in the superficial petrosal 


5 The Sensory Distributions of the Fifth Cranial Nerve, Bull. Johns Hopkins 
Hosp., 1904, xv, 213. 

6A Further Contribution to the Herpetic Inflammations of the Geniculate Gang- 
lion, AMER. Jour. Men. Scr., August, 1908. 

7 The Symptom Complex of the Acute Posterior Poliomyelitis of the Geniculate, 
Auditory Glossopharyngeal and Pneumogastric Ganglia, Archiv Int. Med., 1910, 
v, 631. (Full bibliography to date.) 
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nerves and the chorda tympani. The geniculate ganglion is situated 
. on the seventh nerve just at the opening of the Fallopian aqueduct 
(Fig. 1). Anatomically it corresponds to the sensory ganglia of the 
spinal roots, like them being developed from the neural ridge and 
being composed of unipolar cells. In this situation in the aqueduct 
the ganglion, the facial, and the auditory nerves are closely asso- 
ciated, being contained in a common sheath. When the specific 
inflammation attacks the geniculate there is preherpetic pain, 
otalgia, more or less severe, and following this, usually two to 
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eight days, the characteristic vesicular eruption in the zoster zone 
of the ganglion. This zone, which is somewhat cone-shaped 
includes the posterior half of the tympanic membrane, exterior 
auditory canal, the concha, the antihelix and its fossa, the anti- 
tragus, and a portion of the lobule. If the inflammation in the 
geniculate extends to the facial and auditory nerves, as it is prone 
to do because of their close association in the internal canal, there 
will appear facial palsy and auditory symptoms. Dejerine,* who 


8 Report of a Case of Herpetic Inflammation of the Geniculate with Facial Palsy, 
Revue Neurol., Année 20, 1912, xxiii, 467. 
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has accepted Hunt’s geniculate syndrome, reports a case of herpes 
zoster oticus accompanied by facial impairment. In his case the 
eruption, which was more widespread than that shown in Fig. 2, 
occupied a large part of the geniculate zone, being placed on the 
concha, the fossa of the antihelix, and the lobe of the ear. 

2. Herpeti¢ Inflammation of the Geniculate with Facial Palsy 
and Acoustic Symptoms. In the course of zona of the geniculate 
ganglion, if the seventh nerve is involved, facial palsy supervenes. 
The paralysis, which is always complete, involving all three branches 
of the facial nerve, may come on at the time the eruption appears 
or not until from five to twelve days later, showing that the disease 


Fig. 2.—Eruption in Case I. 


had not reached its height with the appearance of the eruption. 
Hennebert’ has reported a case in which the eruption on the concha 
and on the mastoid was followed in five days by facial palsy. The 
auditory symptoms, which are due either to an extension of the 
inflammation from the geniculate to the eighth nerve in the auditory 
canal, or to a simultaneous inflammation of the auditory ganglia, 
vary from hypacusis with tinnitus to severe expressions of Méniére’s 
syndrome (nystagmus, vertigo, nausea, and vomiting). 

Muck” reports a case of herpes zoster of the geniculate (herpes 


® Zona Otique, Archiv internat. de laryngol d’otol. et de rhinol., 1913, xxxv, 365. 
10 Neuritis des Trigeminus. des Fazialis und des Akustikus als symptomenkomplex 
eines Herpes Zoster Oticus, Ztschr. f. Ohrenh., Weisb., 1912, lxiv, 217. 
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zoster oticus) in which, following the eruption on the auricle, there 
was involvement of the fifth, seventh, and eighth nerves, as shown 
by the presence of hypesthesia, facial impairment, and disturbances 
of hearing. 

Dombrowski,'' who discusses at length the various symptom- 
complexes of herpetic inflammations of the cephalic extremity, 
also states that a similar combination may occur. 

In a recent article’ Leonard Kidd, although he does not reject 
in toto the Hunt Syndrome, denies that the seventh nerve has a 
sensory cutaneous zone, and says that herpes zoster oticus is not 
due to an inflammation of the geniculate ganglion. 

He states: “‘Now, if we recall the fact that the geniculate ganglion 
of man is a swelling on the course of the facial nerve, we must 
conclude at once that there could be no such thing as a true isolated 
geniculate herpes, without, at any rate, marked paresis of the 
facial nerve. It is certain, then, that all those cases of herpes auris, 
which are unaccompanied by facial palsy or paresis are of non- 
geniculate origin.” 

If this statement ,were to be accepted, we could not have a 
limited involvement of the Gasserian ganglion—as in those cases, 
not uncommon, in which the zoster eruption is strictly limited 
to the first, second or third dividion of the fifth nerve; also, accord- 
ing to this hypothesis, in cases of herpes frontalis, which is a very 
common and strictly limited Gasserian lesion, we should expect 
evidences of sensory involvement in the other distributions of this 
ganglion. This is, of course, by no means the case, and while it may 
occur, it by no means necessarily follows. Also, according to this 
theory of Dr. Kidd’s, the motor roots of the spinal nerves, and the 
motor branch of the fifth nerve, should show, to say the least, 
frequent involvement; but on the contrary, the clinical facts 
indicate this to be extremely rare. Therefore the clinical evidence 
is all in favor of the possible occurrence of a limited selective in- 
flammation with a resulting geniculate ganglionic herpes, without 
facial palsy. 

In reveiwing the evidence furnished by comparative anatomy, 
Kidd recognizes the existence of a cutaneous facial component 
in cyclostomes, but says that this has yet to be demonstrated in 
the higher mammals. This may be true, yet the fact that it has 
existed in types as high as the cyclostomes, is strong presumptive 
evidence of its vestigial persistence in man. And a vestigial cutane- 
ous representation is all that Hunt has claimed for this ganglionic 
distribution. Kidd admits that the facial nerve may carry fibers 


1 Contribution & El'tude de la Paralysie Faciale Zosterienne. Syndrome de |’In- 
flammation Herpétique des Ganglion Geniculé, Thése de Paris, Jouve and Cie., Paris, 
1912. 

2 The Alleged Sensory Cutaneous Zone of the Facial Nerve of Man, Rev. of 
Neur. and Psych., Edinburgh, September, 1914, 393. 
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from the tympanic membrane and the mastoid cells. Why, however, 
he should admit this much of the geniculate distribution, and deny 
its cutaneous vestigial remnant, is rather difficult to understand. 
Kidd also states “If there were any facial cutaneous fibers in man, 
we should find in every case of Bell’s palsy as complete a cutaneous 
anesthesia of its alleged auricular zone as any clinician ever found 
on the trigeminous cutaneous area, after a complete Gasserectomy.” 
In this statement, Kidd shows his complete unfamiliarity with the 
geniculate zoster zone, its outline, size and relations with its neigh- 
boring zones. He ignores the fact that the ninth and tenth nerve 
have representation in part of this area. He also overlooks the 
fact that section or inflammation of one posterior spinal root, will 
not cause anesthesia in its cutaneous zone. This applies with a 
special force to this part of the auricle, where the sensory supply 
of the seventh, ninth and tenth nerves is vestigial in character, 
and the different zones are small, and to a certain extent, overlap. 
Kidd does not appear to be familiar with, as he does not quote from 
it, Hunt’s comprehensive study of the zoster zones of the seventh, 
ninth, and tenth nerves." ‘ 

So that this rather spirited paper of Kidd’s, who has approached 
his subject entirely from the critical and controversial side, contains 
no personal contribution except a discussion of the evidence. And 
even then does not present all the evidence, but omits entirely a 
citation of the most important contribution to the subject which he 
is discussing. 

3. Herpetic Inflammation of the Auditory Ganglia. Herpes 
zoster attacking the eighth nerve ganglia (ganglion of Corti on the 
cochlear branch, and the ganglion of Scarpa on the vestibular 
branch) causes symptoms varying in severity from hypacusis with 
tinnitus to Méniére’s syndrome (vertigo, nausea and vomiting, and 
prostration). That these symptoms are due to an inflammation 
of the auditory ganglia and not to an extension of inflammation 
from the geniculate to the auditory nerve can not be doubted. As 
proof of this, there are the cases in which the above symptoms occur, 
without an involvement of the seventh nerve, which, if involved, 
would be evidenced by facial impairment or paralysis. Considering 
the anatomical arrangement in the internal auditory canal, where 
the facial and auditory nerves are closely associated, being contained 
in a common sheath, and the geniculate ganglion seated upon the 
facial nerve, it is not conceivable that the facial would escape 
were the above symptoms due to zona of the geniculate ganglion. 

4. Herpetic Inflammation of the Glossopharyngeal and Vagal 
Ganglia. The zoster zones of the peripheral ganglia of the glosso- 
pharyngeal nerve (ganglion petrosum and ganglion of Ehrenritter) 
and of the peripheral ganglia of the vagus nerve (ganglion jugulare 
and ganglion plexiforme) are represented upon the auricle and also 


13The Sensory System of the Seventh Cranial Nerve and its Symptomatology, 
Jour. Nerv. and Ment. Dis., 1909, xxxvi, 323. 
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intra-orally. On the ear their zones are placed upon the posterior 
half of the tympanum, posterior wall of canal, and posteromesial 
surface of the auricle and adjacent mastoid region. Thus the 
ninth and tenth nerves occupy part of the geniculate zone. As 
the auricular branches of the ninth and tenth nerves unite it is 
impossible to separate their zoster zones. Of course, where several 
nerves have representation in such a small area, some allowance 
must be made for variation and overlapping. Intra-orally it is 
possible to separate the zones of the ninth and tenth nerves. The 
zoster zone of the glossopharyngeal is placed on the posterior surface 
of the tongue, pillars of the fauces, and the tonsil. Zona in this 
region (herpes zoster pharyngis) is difficult to diagnose, for usually 
there are but few vesicles, and they disappear rapidly. The erup- 
tion is strictly unilateral, may be accompanied by paralysis of the 
soft palate, and at times facial palsy due to simultaneous involve- 
ment of the geniculate. Zona in this locality must be distinguished 
from pseudo-herpes, which are bilateral, are found on the soft 
palate, uvula, and pharynx, and are due to blocking of gland follicles. 
The intra-oral zone of the vagal ganglia is placed more posteriorly, 
at the root of the tongue, at the entrance of the larynx, and the 
adjacent pharyngeal region. Herpes zoster of these ganglia, with 
eruption in this region, may be accompanied by brachycardia, 
singultus, nausea and vomiting due to involvement of fibers of the 
vagus by the inflamed ganglia. 

5. Herpes Zoster Facialis or Occipitocollaris with Facial Palsy 
and Acoustic Symptoms (Alone or in Combination). In herpes 
facialis or occipitocollaris, facial palsy and auditory disturbances 
are sometimes seen. This is due to the fact that in cephalic zona 
the tendency is for invasion of more than one ganglion. In this 
type of zoster, although the chief focus of inflammation is in the 
Gasserian ganglion, with eruption in its skin zone (herpes zoster 
facialis), or in the ganglia of the second and third cervical nerves, 
with eruption on the neck or occiput (herpes zoster occipitocollaris), 
yet the geniculate or auditory ganglia are also involved, though in 
a less degree, facial palsy, or auditory symptoms, occurring without 
an eruption in the geniculate zone. Happel' reports a case of herpes 
occipitocollaris with facial palsy, though the true connection between 
the inflammation in the cervical ganglia and the facial palsy was 
evidently not recognized. In his patient the eruption appeared 
twenty-four hours after the preherpetic pain, and twelve days later 
paralysis of the facial nerve occurred. A month later the palsy 
still persisted, though the eruption had long since disappeared. 

Motor nerve paralysis in herpes zoster occurs in other parts of the 
body but is rather uncommon. This is because the spinal ganglia 
and the ganglion of Gasser possess fibrous capsules which separate 


M4 Report of a Case of Herpes Zoster Complicated by Bell’s Palsy, Episcopal Hos- 
pital Reports, Philadelphia, 1913, i, 215. 
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them from the motor roots. But the ganglia of the seventh, eighth, 
ninth, and tenth nerves have no fibrous capsules, and are in close 
relationship with the nerve fibers; hence, slight inflammations of 
the ganglia tend to involve the nerve fibers, though not always. 

If the examiner be alert the diagnosis of herpes zoster of the 
cephalic extremity with its various symptom-complexes is usually 
not a matter of great difficulty. But if the true condition is not 
recognized much harm may be done. The pain may at times be 
very severe and ear drums have been incised in the belief that the 
condition was one of middle-ear infection, or mastoid operations 
have been contemplated, even in the presence of an herpetic eruption. 
Occasionally there are but few vesicles present, and these situated 
on the tympanic membrane, and they are not found unless careful 
search is made. 

Herpes zoster is not dangerous to life, though there is a belief 
among the laity that if the eruption extends around the body the 
patient will die. It is conceivable that if a bilateral involvement of 
the vagal ganglia should occur it might end fatally. The darting 
pains that often follow an attack of herpes zoster may be quite 
acute and persistent and cause great annoyance (Hunt"). 

TREATMENT. In the treatment of herpes zoster many remedies 
are advised. Zinc phosphide and quinin internally and applica- 
tions of soothing ointments are most in favor at present. When 
the nature of the condition is considered it is difficult to see how 
they can do any good, and they probably have none but a mental 
effect. Fortunately herpes zoster is a self-limiting disease. Opening 
the vesicles is futile and may give rise to infection. Hot applications, 
and at times cold, seem to give as much relief as any other form of 
treatment. In severe pain anodynes may be necessary. 

Report of Cases. The following case is of interest, belonging 
to the type most commonly seen, herpes zoster of the geniculate 
with facial palsy, and also demonstrating the error that is generally 
made, that of attributing the symptoms to middle-ear or mastoid 
disease. 

CasE I.—L. S., female, aged sixteen years. Had never had 
previous attack of herpes zoster. Onset November 18, 1913, with 
severe pain in depths of right ear and in the auricle. At the height 
of the pain, which was intermittent, her physician suggested 
mastoid or middle-ear disease, and contemplated operation. Pain 
markedly lessened at end of two days, at which time paralysis 
of the right facial nerve occurred, complete in all three branches; 
with onset of paralysis vesicles were found in the auricle, as noted 
in Fig. 2. There was no discharge from the ear, no sore throat, 
no nausea or vomiting. 


6 Otalgia Considered as an Affection of the Seventh Cranial Nerve, Archiv Otol., 
1907, xxxvi, 371. 
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January 13, 1914. Came to the Vanderbilt Clinic because of 
the facial palsy. Examination of the right ear revealed several 
small pigmented scars. They were situated on the concha and 
also just within the canal, as noted in Fig. 2; none behind ear. 
She complained of sticking pains in the right ear and slight tinnitus 
in both ears; no hypacusis. Facial palsy was complete with R. D. 
Palate was normal. She said taste sense was lost on the right side 
of the tongue for one month following the onset of the trouble. At 
time of examination taste sense was normal. The corneal and con- 
junctival reflexes on right side were diminished. The pupils were 
equal and reacted to light and accommodations. 

March 16. Complete paralysis of middle and lower branches 
of right facial. Upper branch had partially recovered. Had 
occasional faint pain in depths of right auditory canal. 


Fic. 3.—Facial palsy in Case I. 


April 27. Upper branch of facial almost entirely recovered. 
Middle and lower branches partially recovered. Electric reactions 
KCC>ACC. The occasional sticking pains had disappeared. 
Sears on concha still visible. 

Case II].—Herpes Oticus with Facial Palsy. Mrs. A. J., aged 
thirty-two years; widow. Personal and family history negative. 
Five weeks before present illness had a “cold,” but had recovered. 
Felt well and was at work when present trouble began. 

December 24, 1913, while at work, a paralysis of the right side 
of the face developed. Two days later had pain in canal of ear 
and behind ear, and a small ulcer appeared just behind antitragus. 
Had no tinnitus, no sore throat, no vomiting. Complains of a 
burning taste in the mouth which she refers to whole of tongue 
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and roof of mouth. No constitutional symptoms, and the only dis- 
comfort was pain at entrance of canal and tenderness of auricle, 
which lasted about three days. 

Status. Pupils equal and react; hearing acute and equal on 
both sides; arm-jerks, knee- and ankle-jerks normal; pulse regular. 
Right seventh nerve paralysis, complete (can, however, close eye). 
Palate symmetrical; taste lost in right fifth nerve distribution. 
Auricle reddened and slightly swollen; in the concha, just behind 
the antitragus is a healing ulcer. Sense of smell normal. Other 
cranial nerves normal. Tactile and pain sense equal on both side 
of face. 

January 12, 1914. No pain, and the auricle was not swollen. 
For several days has had considerable itching behind right ear in 
post-auricular (vagus) distribution. Facial innervation is almost 
normal in all branches. Tongue still feels rough and queer on right 
side. 

Case III.—Herpes Occipitocollaris with Facial Palsy. R. M. L., 
male, aged sixty years. In the early part of February, 1914, he 
had pain in the neck and lower part of the face on left side. His 
neck felt as if there was a “kink” in it. Two days later an eruption 
of herpes appeared in the left side of the neck and over the angle 
of the jaw. The eruption was rather widespread, there being 
eighteen vesicles present. Three days after the appearance of the 
eruption, a left facial paralysis occurred. Hearing was slightly 
diminished on left side. No tinnitus. Had keen preherpetic pain, 
which lessened with appearance of facial palsy. Taste not impaired; 
no sore throat. Seen at Vanderbilt Clinic two weeks after onset 
of pain. 

Status. General neurological examination negative. Complete 
left seventh nerve palsy; no nystagmus; corneal reflex present. 
No discharge from ear; no vesicles on or in the ear. Tactile and 
pain sense diminished over face and neck on left side. 

Summary. The disease herpes zoster, in addition to its clinical, 
spinal, and Gasserian ganglia manifestations may involve other 
sensory ganglia of the cranial nerves. It may involve the ganglion 
of the facial nerve (the geniculate), the ganglia of the ninth nerve 
(ganglion petrosum and ganglion of Ehrenritter), and of the vagus 
nerve (ganglion jugulare and ganglion plexiforme). There are 
strong reasons for the supposition that the auditory ganglia (gang- 
lion of Corti and ganglion of Scarpa) may be similarly involved. 
These ganglia may be involved singly or in combination. 

The syndrome of the geniculate ganglion involvement is herpes 
zoster oticus, alone or with facial and auditory complications. 

Herpetic inflammations of the ninth and tenth nerve ganglia 
occur, with herpes zoster oticus, herpes zoster pharyngis and 
laryngis, with pharyngeal and laryngeal palsies, occasionally with 
nausea and vomiting, brachycardia, hiccoughing, and other symp- 
toms of vagal irritation. 
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Herpetic inflammations of the eighth nerve ganglia is indicated 
by symptoms referable to the vestibular and cochlear nerves; 
deafness, tinnitus aurium, nystagmus, nausea and vomiting, dis- 
turbances of equilibrium, the fully developed picture resembling 
a severe type of Méniére’s disease. 

The neural symptoms may be very slight, often clearing up in a 
few days or weeks, or they may be quite severe, leaving permanent 
disturbances of function. 

In conclusion, emphasis is laid upon the fact that the clinical 
picture is by no means always limited to involvement of a single 
ganglion, and that multiple involvement of these ganglia is not 
infrequent, thus producing a great variety of clinical combinations 
which are readily interpreted if the fundamental pathological 
conceptions are borne in mind. It is by the careful study and 
recording of these cases that we shall achieve a definite knowledge 
of the sensory distribution (zoster zones) of these small and obscure 
sensory ganglia. 


PILOUS CEREBRAL ADIPOSITY: A NEW SYNDROME: 


By Wa.LTeR Max Kravs, A.M., M.D., 


SENIOR PHYSICIAN FOURTH MEDICAL DIVISION, BELLEVUE HOSPITAL, NEW YORK. 


MANy instances of genital dystrophy associated with obesity 
have been described since Froelich? first separated the syndrome 
from the general class of obesities, but we have not found any 
account of a class of cases complicated by an anomalous condition 
such as has been found in the following case. This condition is a 
marked increase of the body-hair, accompanied by a lack of the 
dry skin characteristic of the classical Froelich syndrome. 

The case was in the service of Dr. Alexander Lambert in the 
medical wards of Bellevue Hospital, and it is through his kindness 
that I have been enabled to investigate it, and through his courtesy 
that I publish it. 

Case.—A white man, aged thirty-one years; watchman; father 
living, and is alcoholic. Mother died of nephritis following child- 
birth. One brother died in infancy of unknown cause. One sister 
living and well. Other family history negative. The patient has 
been married since 1906. His wife is of an enteroptotic constitution, 
and has asthma. She has had one miscarriage and four normally 
born children. Three of these have died in infancy, one at twenty 


1 Presented at the meeting of the New York Neurological Society on November 
10, 1914. 

2? Fall von Tumor der Hypophysis Cerebri ohne Akromegalie, Wiener klin Rund- 
schau, 1901. 
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months, of meningitis; the cause of death of the others is not 
known. The living child is two years old and well. 

Habits. The patient took from five to seven glasses of beer a 
day up to the present illness (1910). Smokes one to three cigars 
a day. 

Infections. Of these the patient had measles, chicken-pox, diph- 
theria, and whooping cough. He has had some form of arthritis 
from the age of twenty-four years (1908) until one year ago (1913). 
The soles of the feet were sore. Later the tissues about the knees 
became red, swollen, hot, and painful. After several attacks there 
was some limitation of motion, but one year ago, after treatment 
at the Metropolitan Hospital, New York, the patient was cured. 
The joints are not at all affected now. Motion normal. Gonorrhea 
and syphilis denied. 

Eyes. Internal strabismus of the right eye since the age of three. 

Nose. Negative. 

Ears. At seven an attack of otitis media followed by otorrhea, 
duration not recalled. After an operation (piercing the ear drum?) 
the trouble stopped. Hears equally well in both ears at present. 

Throat. Negativ . 

Gastro-intestinal ‘ract. Negative. 

Heart. Negative. 

Lungs. Negative. 

Lymphatic System. An attack of tonsillitis one year ago. 

Kidneys. Nycturia. Once a night for seven years. One year 
ago the patient was at Bellevue Hospital with nephritis, edema 
of feet, but none of the eyelids. He says he was cured. 

Genitalia. Negative. 

Skeletal System. Negative. 

Joints. Negative. 

Skin. Negative. 

Occupation. This will be noted under the account of the present 
illness. 

Present Illness. Between the ages of three and four the patient 
fell from the fifth story of his residence to the ground. He says that 
the crown of his skull was fractured. He was unconscious for about 
fourteen hours. As a result of this accident he was sick for about 
six months. From that time until the age of thirteen the patient 
was entirely well. At thirteen he began to have attacks of Jackson- 
ian epilepsy. These attacks began by a blurring of sight. Following 
this there were numbness and paralysis successively of the left leg, 
left side, and left arm, with finally a feeling of fulness in the tongue. 
The patient could not talk during the attacks, and after the attacks 
had a severe headache. Sometimes the left arm was seized by tonic 
spasm and was held out at right angles from the body. The patient 
in describing it says that “the devil himself couldn’t bring it down.” 

These attacks came three to six times a year, and were not of 
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sufficient severity as to cause the patient to either tell his parents 
or seek the aid of a physician. At twenty-five, a little over twelve 
years after the first attack, the attacks ceased and have not since 
recurred. 

In 1910, four years ago, at the age of twenty-seven years, the 
patient began to grow fatter. The following are his weights at 
this time and afterward up to the present: 


Year. Weight (pounds). 
1910 2 150 
1911 ? 
1912 204 
1913 263 
1914 (present time) ; 282 


At about the same time as this increase in adipose tissue began, 
the following symptoms appeared: (1) The patient’s hair began to 
increase over his trunk and extremities. (2) He felt sleepy and as 
time went on would fall asleep involuntarily in addition to sleeping 
a good deal voluntarily. This symptom became rather a serious 
matter, as the following incident shows. In 1910 while driving a 
large automobile beer-truck the patient fell asleep, allowing the 
truck to run into a saloon. This accident deprived him of his 
chauffeur’s license. ‘These narcoleptic attacks have continued since 
in addition to the hypersomnia. (3) The patient’s appetite for food 
and drink increased. His desire for carbohydrates increased while 
that for fats decreased. He liked meat a good deal. He says 
that he always liked sweet things, but more so since he got sick. 
(4) He has had shortness of breath since he began to grow fatter. 
(5) He has sweated a good deal. 

Three and a half years ago the patient noticed that his penis 
was smaller, and that shortly afterward (three years ago) his 
sexual desire grew less, until now he has none at all. 

The patient says he smells, sees, tastes, and hears well. No 
headaches, vertigo, rhinorrhea, or fits. 

Physical Examination (June 13, 1914). A white man, 5 foot 3} 
inches tall, very fat. He is up. 

Eyes. React to light and accommodation, no von Graefe, Moebius 
or Rosenbach signs or exophthalmos or nystagmus. Right pupil 
larger than left; internal strabismus on the right. Tonsils are 
large, nearly meeting at midline. Crypts deep. Heart is normal. 
Pulse regular, 96 to the minute. 

The skin is thick. Patient is sweating profusely. The sweat 
has an offensive odor. Hair in abundance covers the entire chest 
and abdomen (see Figs. 1, 2, 3, and 4). Legs and arms very hairy. 
Eczema about groins from sweating. 

Penis very small. Testes small. Epididymes large. 

Voice somewhat higher pitched than one would expect. 

Nails. Lunule very small and short. 
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months, of meningitis; the cause of death of the others is not 
known. The living child is two years old and well. 

Habits. The patient took from five to seven glasses of beer a 
day up to the present illness (1910). Smokes one to three cigars 
a day. 

Infections. Of these the patient had measles, chicken-pox, diph- 
theria, and whooping cough. He has had some form of arthritis 
from the age of twenty-four years (1908) until one year ago (1913). 
The soles of the feet were sore. Later the tissues about the knees 
became red, swollen, hot, and painful. After several attacks there 
was some limitation of motion, but one year ago, after treatment 
at the Metropolitan Hospital, New York, the patient was cured. 
The joints are not at all affected now. Motion normal. Gonorrhea 
and syphilis denied. 

Eyes. Internal strabismus of the right eye since the age of three. 

Nose. Negative. 

Ears. At seven an attack of otitis media followed by otorrhea, 
duration not recalled. After an operation (piercing the ear drum?) 
the trouble stopped. Hears equally well in both ears at present. 

Throat. Negative. 

Gastro-intestinal Tract. Negative. 

Heart. Negative. 

Lungs. Negative. 

Lymphatic System. An attack of tonsillitis one year ago. 

Kidneys. Nycturia. Once a night for seven years. One year 
ago the patient was at Bellevue Hospital with nephritis, edema 
of feet, but none of the eyelids. He says he was cured. 

Genitalia. Negative. 

Skeletal System. Negative. 

Joints. Negative. 

Skin. Negative. 

Occupation. This will be noted under the account of the present 
illness. 

Present Illness. Between the ages of three and four the patient 
fell from the fifth story of his residence to the ground. He says that 
the crown of his skull was fractured. He was unconscious for about 
fourteen hours. As a result of this accident he was sick for about 
six months. From that time until the age of thirteen the patient 
was entirely well. At thirteen he began to have attacks of Jackson- 
ian epilepsy. These attacks began by a blurring of sight. Following 
this there were numbness and paralysis successively of the left leg, 
left side, and left arm, with finally a feeling of fulness in the tongue. 
The patient could not talk during the attacks, and after the attacks 
had a severe headache. Sometimes the left arm was seized by tonic 
spasm and was held out at right angles from the body. The patient 
in describing it says that “the devil himself couldn’t bring it down.”’ 

These attacks came three to six times a year, and were not of 
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sufficient severity as to cause the patient to either tell his parents 
or seek the aid of a physician. At twenty-five, a little over twelve 
years after the first attack, the attacks ceased and have not since 
recurred. 

In 1910, four years ago, at the age of twenty-seven years, the 
patient began to grow fatter. The following are his weights at 
this time and afterward up to the present: 


Year. Weight (pounds). 
1910 150 
1911 ? 
1912 204 
1913 263 
1914 (present time) ' 282 


At about the same time as this increase in adipose tissue began, 
the following symptoms appeared: (1) The patient’s hair began to 
increase over his trunk and extremities. (2) He felt sleepy and as 
time went on would fall asleep involuntarily in addition to sleeping 
a good deal voluntarily. This symptom became rather a serious 
matter, as the following incident shows. In 1910 while driving a 
large automobile beer-truck the patient fell asleep, allowing the 
truck to run into a saloon. This accident deprived him of his 
chauffeur’s license. These narcoleptic attacks have continued since 
in addition to the hypersomnia. (3) The patient’s appetite for food 
and drink increased. His desire for carbohydrates increased while 
that for fats decreased. He liked meat a good deal. He says 
that he always liked sweet things, but more so since he got sick. 
(4) He has had shortness of breath since he began to grow fatter. 
(5) He has sweated a good deal. 

Three and a half years ago the patient noticed that his penis 
was smaller, and that shortly afterward (three years ago) his 
sexual desire grew less, until now he has none at all. 

The patient says he smells, sees, tastes, and hears well. No 
headaches, vertigo, rhinorrhea, or fits. 

Physical Examination (June 13, 1914). A white man, 5 foot 34 
inches tall, very fat. He is up. 

Eyes. React to light and accommodation, no von Graefe, Moebius 
or Rosenbach signs or exophthalmos or nystagmus. Right pupil 
larger than left; internal strabismus on the right. ‘Tonsils are 
large, nearly meeting at midline. Crypts deep. Heart is normal. 
Pulse regular, 96 to the minute. 

The skin is thick. Patient is sweating profusely. The sweat 
has an offensive odor. Hair in abundance covers the entire chest 
and abdomen (see Figs. 1, 2, 3, and 4). Legs and arms very hairy. 
Eczema about groins from sweating. 

Penis very small. Testes small. Epididymes large. 

Voice somewhat higher pitched than one would expect. 

Nails. Lunule very small and short. 
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Hands. Typical “spade hands.” 

Fatty Tissues. Collar of fat about neck. Large jowls, supra- 
clavicular pads and mamme. Belly huge and pendant. Arms and 
legs huge with fat. (See Figs. 1, 2, 3, and 4.) 

A depressed area is felt on the front of the crown of the head, 
about 4 x 24 em. in size. 

The patient is intelligent, very jolly and good natured. 

Ophthalmologic Status. Negative. Fields not reduced for form 
or color. Very slight blurring of nasal side of left disk. 

Roentgen-ray shows a normal sella turcica. 


Fie. 1 Fic. 2 


Blood Examination. Red blood cells, 6,720,000; white blood 
cells, 10,800. Differential: polymorphonuclear neutrophiles, 56 
per cent.; eosinophiles, 3 per cent.; transitionals, 1 per cent.; 
large lymphocytes, 19 per cent.; small lymphocytes, 11 per cent.; 
large mononuclears, 10 per cent.; hemoglobin, 110 per cent. (Sahli). 

Blood flowed very freely and a bandage was needed after taking 
blood for a Wassermann. 

Urine. Albumin ranged from one to six grams per day during 
two weeks’ observation. Usually about three grams. No sugar. 
Many granular casts. Few white blood cells. 
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Carbohydrate Tolerance. 100, 150, 200, 300, 350, 400, and 500 
grams of dextrose were all without effect in causing glycosuria. 
700 grams, which the writer saw injected, showed a trace only of 
sugar in the urine. 

Blood Pressure. Systolic, 170; diastolic, 120, 

Wassermann. Negative. 

Narcolepsy and hypersomnia were observed frequently, as the 
patient spent the days in the yard of the hospital. 

In this case, increasing adiposity combined with genital retro- 
gression and absent sexual desire led to the provisional diagnosis 
of Froelich’s syndrome, adiposis genitalis. 


Fie. 3 


Falta’ in describing dystrophia adiposogenitalis says: ‘* Adiposis 
genitalis may be considered a disease picture characterized by 
increase of fat in definite regions, as is found in eunuchs and eunuch- 
oids; furthermore, by inhibition of development or by atrophy 
of the interstitial glands and the genital apparatus, accompanied 
by a corresponding inhibition of development or retrogression of the 
secondary sexual characteristics and the genitals; furthermore, 
when the disease occurs in youth, by inhibition of growth and 


3 Die Erkrankungen der Blutdrusen, Berlin, 1913. 
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ossification; finally, by lowering of the level of metabolism, to 
which may be added polyuria as a symptom of stimulation, and 
changes in the domain of the optic nerves, as a symptom of pressure. 
The etiology of this condition is a disturbance or absence of the 
normal functional activities of the glandular part of the hypophysis, 
caused by some disease-process in the hypophysis or its neighbor- 
hood.” 

Having defined the condition, we shall give a brief analysis of 
the symptoms found in this case. They may be separated into 
three groups: (1) hypophysial; (2) pressure; (3) unclassified. 

Hypophysial: (a) adiposity, (b) high carbohydrate tolerance, 
(c) hypersomnia, (d) narcoleptic attacks, (e) genital atrophy. 

Pressure: (a) joviality, (b) Jacksonian attacks, (e) tachycardia, 
(d) tachypnea. 

Unclassified: (a) hypertrichosis, (b) bromidrosis, (c) blood changes. 

It is difficult to form any clear conception of the basic cause 
of the trouble in this case. A fall on the head at four years of age, 
followed at thirteen by mild Jacksonian epileptic attacks, lasting 
thirteen years, leads one to believe that some neoplasm was present. 
Increasing accumulation of fat two years later points to an involve- 
ment of the glandular hypophysis, with the probability that in the 
interval the glandular part was gradually decreasing in power until 
its limit of safety was overstepped with ensuing appearance of the 
Froelich syndrome, complicated by atypical changes in the skin 
and blood. The absence of any evidence of involvement of the 
cranial nerves or of symptoms of a cranial neoplasm made it im- 
possible to settle on any diagnosis other than hypopituitarism. 

GENERAL Discussion. This case, though deserving of notice 
due to its relative infrequency, is of special interest in view of its 
variation from the usual type. This variation together with a few 
of the classical symptoms will be briefly discussed. 

Hyperidrosis. The typical skin picture of cerebral adiposity 
due to hypopituitarism is dryness and hypoidrosis. In the above 
case there was no hypoidrosis but marked hyperidrosis. 

Hypertrichosis. The usual condition of the hair in hypopit- 
uitarism is that of marked hypotrichosis. The female shows a 
diminution of hair; the male a female distribution of hair. This 
case therefore is quite anomalous. 

Cushing‘ has reported a case (XLV) with hypertrichosis and dry 
skin. Therefore we have three of the four possible combinations: 
(1) the usual hypotrichosis and hypoidrosis; (2) Cushing’s case 
with hypertrichosis and hypoidrosis, and (3) the case here reported 
with hypertrichosis and hyperidrosis. We have still to find the 
fourth group, having hypotrichosis and hyperidrosis. 

The question of the growth and distribution of hair is but little 


4 The Pituitary Body and its Disorders, 1912. 
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understood. The few things which are known are in the main re- 
lated to the glands of internal secretion.’ Hypertrichosis is found 
in hypopinealism, hyperpituitarism (acromegaly and gigantism), 
hypergenitalism, and in hyperfunction of the adrenal cortex. The 
pre-adolescent hypotrichosis disappears as puberty begins. None 
of these furnish a good basis for the hypertrichosis in this case. 
The patient was an adult, which serves to make hypopinealism im- 
probable. There were no ventricular symptoms, moreover, nor was 
the patient acromegalic. The genital functions were decreased rather 
than increased. There was no evidence of a lesion of the adrenal. 
This but serves to emphasize the difficulty in recognizing the sig- 
nificance of the hypertrichosis. We do not even know what causes 
the curious variations which we can see every day. We find men 
having a female type of hair on the chest and abdomen, scanty 
axillary hair, and yet hairy legs or arms, or both. We find men with 
hairy chests and abdomens and hairless legs or arms or both. We 
find men who look dirty after a daily shave and those who look 
clean before a bi-weekly shave. In women we find, frequently, 
an increase of hair on legs, arms, upper lips, or chins. The latter 
two are often, but not always, found after the menopause. There 
are also striking differences in the behavior of the growth and 
distribution of hair in men and women. The following facts suffice 
to emphasize this. Hypopituitarism causes the male to assume 
the female type of distribution of hair. The female never assumes 
the male type. Hyperpituitarism causes the male to become more 
masculine as to the distribution of hair. In hyperplastic tumors of 
the adrenal cortex, the male becomes more masculine in type of hair 
distribution, the female assumes the male type. Thus it would seem 
that the pituitary and the adrenal cortex, at least, have a stimulating 
action upon the secondary sexual characteristics which are the 
expression of masculinity. 

Several conditions have been made responsible for the female 
distribution and scantiness of hair in both sexes. Among these 
are status thymicolymphaticus, infantilism, lymphatism, and 
eunuchoidism. But these are in all probability but primary condi- 
tions, causing changes in some gland or glands of internal secretion 
which are in turn responsible for the condition of the hair. 

In fact we know practically nothing of the causes of changes in the 
hair either as to growth or distribution, and it seems unfortunate 
that a sign so easy of observation should be so little understood. 

Adiposity. It seems that the fat men and women are too readily 
dismissed as merely such. I have seen two cases showing obesity with 
normal hair of late. One, a very fat man, about thirty years, who 
weighed about 280 pounds. Before he was eighteen he weighed about 
150 pounds. His brother also weighs about 280 pounds and also was 


5 Biedl, A., Innere Sekretion, Vienna, 1913. 
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normal in weight before twenty-one years. I saw some three weeks 
before this another fat man like the above. It was striking to note 
how much, on casual examination, these two seemed like the case 
here reported. Here are two instances of puberty obesity due probably 
to a family tendency, and probably due to insufficiency of the pars 
intermedia of the hypophysis, the interstitial glands, the thyroid, 
or to some more general metabolic insufficiency. Related to this 
last is the obesity which turns eventually into diabetes, as von 
Noorden® has described it. 

In order to recognize the cause of obesity associated with dis- 
tressing symptoms, we must learn to recgonize not only the cause of 
fat in men and women, but must inquire caréfully into their family 
history. It is interesting to note that Eppinger and Hess,’ in their 
monograph on Vagotonia say that women who grow fat after 
pregnancy show some evidence of having had a previous condition, 
latent or active, of increased autonomic tonus. This is in the right 
direction, and though at the onset the hypotheses may be difficult 
of proof, some hypothesis is necessary as a basis of further investi- 
gation. 

The carbohydrate metabolism is seriously impaired in many hypo- 
physial dystrophies. Cushing has recorded among his cases with 
hypopituitarism one with a tolerance of 450 grams of levulose. 

The tolerance for this sugar is about the same as that for dextrose. 

The case reported was tested for tolerance to dextrose. Doses 
of 100, 150, 200, 300, 350, 400, 500, and 700 grams of dextrose were 
tried. The patient took the sugar without any appreciable dis- 
comfort, only vomiting once—with the 350 gram dose. The 700 
gram dose was taken in the writer’s presence. This gave a slight 
reduction only. This high tolerance is higher than any which the 
writer has noted in the literature and is in all probability the 
highest yet recorded. 

The blood picture was also quite exceptional. Falta in his re- 
ported cases found the hemoglobin reduced as a rule, and no marked 
increase of the red blood cells. Our case showed hemoglobin of 110 
per cent., red blood cells of 6,720,000. This finding lends increased 
interest to the case, since it is a mild, atypical instance of poly- 
cythemia. 

The narcolepsy deserves a word of mention. Gelineau® described 
this condition in 1880. Among his cases were some of general 
obesity. 

The hypersomnia is quite characteristic of hypopituitarism. 
Bailey and Jelliffe? in their article upon tumors of the pineal body, 


6 Die Fettsucht, Vienna, 1910. 

7 Die Vagotonie, Berlin, 1910, English translation by W. M. Kraus and 8S. E. 
Jelliffe, Jour. Nerv. and Ment. Dis., March, 1914, et seq. 

8’ Gaz. des Hoép., 1880. 

® Tumors of the Pineal Body, Arch. Tut. Med., 1911, viii, 851-880. 
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state that “abnormal drowsiness or sleepiness has been character- 
istic in many, even in the early stages. It is probably a symptom 
of increased intracranial pressure, and furnishes, we believe, another 
proof that local prsssure, acting on the thalami, may be a cause of 
drowsiness, as well as increased pressure in the lateral ventricles 
acting on the cortex.’’ Whether pressure accounts for the symptoms, 
in our case cannot be stated. 

Cushing emphasizes hypopituitarism as a cause of hypersomnia, 
but adds that “in certain instances, however, there has been a 
sufficient increase of cerebral tension, due to the intracranial 
invasion of the growth to possibly account for the drowsiness; 
for the somnolence of tumor and of hypopituitarism are not unlike, 
and may indeed be attributable to the same cause. It is conceivable 
of course, that in both conditions the somnolence may after all be due 
to a secondary hypophysial inactivity.” 

The presence of an abundance of hair combined with marked 
sweating stamps this case of cerebral adiposity as different from the 
classical type. And it is interesting that the skin differs in two 
of its most familiar functions. 

Patients affected as above described deserve more attention, 
not only when they complain of distressing symptoms, but also 
when they are found in routine examinations. Fat, hairy men 
are not unusual, and although they may express no complaints, 
they are none the less abnormal. It is by studying not only the 
subjectively unwell but also the subjectively well that we have 
hope to complete our knowledge of both. 


bal 
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SrupENt’s or GynecoLtocy. By JoHn Osporn Potak, 
M.Sc., M.D., F.A.C.S., Professor of Obstetrics and Gynecology, 
Long Island College Hospital; Professor of Obstetrics in the 
Dartmouth Medical School; Gynecologist to the Jewish Hospi- 
tal; Consulting Gynecologist to the Bushwick, Coney Island, 
Deaconess’, and Williamsburgh Hospitals, Brooklyn, and the 
People’s Hospital, New York; Fellow American Gynecological 
Society, etc. 100 engravings and 9 colored plates. Lea & Febiger: 
Philadelphia and New York, 1915. . 


Tue author states in his preface that this manual has been pre- 
pared primarily for the benefit of the medical student and general 
practitioner. With this object in view, he has purposely omitted 
all theoretical considerations, presenting only the essential and 
accepted facts in diagnosis and treatment. 

The opening chapters deal with the physiology of the female 
genital organs and the various methods of examination applicable 
to gynecological work. While the more common diseases are clearly 
and fully described, those rarely seen are mentioned but dismissed 
in a few words. The two final chapters include the diseases of the 
urethra, bladder and ureter and the treatment of chronic con- 
stipation. Each disease is taken up from the stand-point of path- 
ology, symptomatology, diagnosis and indications for treatment 
which include both medical and operative measures. The steps 
of the more important operations are presented in sufficient detail 
to enable the student to intelligently follow his course of clinical 
instruction. A series of excellent illustrations greatly enhance the 
descriptions of the text. It is by no means an easy task to boil down 
a subject to its fundamentals and present it in a readable style 
with sufficient comprehensiveness to meet the demands of the 
medical student and practitioner. Guided by his experience as a 
teacher and practical surgeon, the author has succeeded in meeting 
these requirements, and we can recommend the book as a valuable 
addition to the literature of Gynecology. F. E. K. 
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InranT FeEepinG: Irs PRiNncIPLES AND Practice. By F. L. 
Wacuenuerm, M.D., Attending Pediatrist, Sydenham Hospital 
and Mount Sinai Dispensary, New York City. Pp. 340. Phila- 
delphia and New York: Lea & Febiger, 1915. 


BEGINNING with an account of the modern teachings on meta- 
bolism, there follow chapters on breast-feeding, cow’s milk and its 
modification, artifi¢ial feeding, disorders of digestion and meta- 
bolism, rickets, scurvy, and finally, the feeding of older infants. 

This is an admirable presentation of the subject of infant feeding 
based upon modern conceptions. Im fact, the chief basis for fair 
criticism would be that the author, perhaps too enthusiastically, 
stands for the modern view-point and is inclined to too great 
inflexibility in treatment. On the other hand, were a consensus 
of opinion available, it would probably be found that an easy 
majority agreed with him. The book sounds an insistent call to 
simplicity in milk formule, and to long interval feeding. The 
author accepts Finkelstein’s teachings in great part, but, wisely, 
refuses unequivocal belief in the most vulnerable portion of the 
Finkelstein syndrome “the intoxications.”” He has preserved the 
very desirable virtue of conciseness without sacrificing the almost 
equally important quality of “readability.” In fact, the book 
belongs to the class of medical works, none too large at best, whose 
perusal is a pleasure as well as a profit. The author is to be con- 
gratulated upon a most creditable and useful addition to pediatric 
literature. 4. C. 


AUGENVERLETZUNGEN IM KRIEGE UND IHRE BEHANDLUNG, MIT 
EINEM ABRISS UBER DIE DIAGNOSE UND BEHANDLUNG DES 
Tracuoms. By Proressor Dr. C. Apa, Priv. Doz. fiir Augen- 
heilkunde in Berlin Wihrend des II Balkankrieges; dirigierender 
Arzt der Augenabteilung des Militirhospitals in Belgrad. 46 
Abbildungen. Berlin and Vienna: Urban and Schwarzenberg, 
1914. 


THE material of this brochure was obtained in the second Balkan 
war. It is written not for the specialist alone, but more particularly 
for the benefit of all physicians whose duties require them to render 
surgical assistance in the field and hospital. The work deals with 
all possible injuries direct and indirect of the eyeball and its adnexe ; 
it is presented in an attractive and interesting manner. Regarding 
the mechanism of ocular injuries, we find an excellent account of 
the explosive effect of bullets upon the orbit and eyeball; in con- 
sequence of the physical nature of fluid masses, the latter when 
enclosed by little yielding walls, are set in extremely rapid motion 
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and so acquire great vis viva when the cavity is penetrated by a 
shot. The movement takes place at right angles to the direction of 
the shot, and it is the impact of the fluid which is responsible for 
the injury to the hard and soft parts rather than the direct effect 
of the bullet itself. These effects have been established by numer- 
ous experiments upon the cadaver as well as in clinical observa- 
tion. This principle serves to explain many otherwise inexplicable 
effects of shots to the contents and containing walls of closed cavi- 
ties. The principle finds ample illustration in the pages of Prof. 
Adams’ work; the author, indeed, was the first to apply the theory 
of explosive action to the special conditions of the eye. 


RONTGEN-THERAPIE (OBERFLACHEN— UND TIEFENBESTRAHLUNG). 
By Dr. H. E. Scumipr. Fourth edition. Pp. 253; 83 illustra- 
tions. Berlin: August Hirschwald, 1915. 


TuIs is a compact, comprehensive, and up-to-date little book 
dealing solely with the therapeutic aspect of roentgenology. It can- 
not be regarded as a text-book for’one who is just taking up the 
study of this subject, but should prove itself of considerable value 
to the more advanced student who is about to begin work along 
this line. Very little space is devoted to apparatus, but all the 
modern methods and devices for exact dosage measurements are 
fully described in a concise manner. All pathological conditions 
in which roentgen therapy is applicable are considered briefly, the 
indications discussed, and the technique described. The author is 
to be commended for the omission of useless case reports so preva- 
lent, as a rule, in books upon this subject. mM &. ¥. 


GENERAL SurGerY. By Pror. Dr. Pu. BocKENHEMER; Professor 
of Surgery in the University of Berlin. Pp. 804; 1034 illustrations, 
including 64 colored plates. Leipzig: Dr. Werner Klinkhardt, 
1914. 


Tus is a text-book in the German language, on general surgery 
as distinguished from special surgery, and is based upon the material 
employed by Bockenheimer in his lectures in the University of 
Berlin. Its most striking feature is the profuseness of illustrations, 
which are well adapted to the purpose for which they are intended 
and explain the limitations of the text. It aims to introduce the 
student quickly to the general field of surgery, to permit the prac- 
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tising physician to become familiar with the approved newer ideas, 
and to give the specialist a clear synopsis of ‘present-day general 
surgery. It is divided into three parts. Of special importance in 
the first part, devoted to the general surgery of operations, is a 
discussion of the most modern operating-room technique as well 
as of the newer methods of inducing anesthesia, the illustrations 
being employed to good effect. The second part, the largest of the 
three, is devoted chiefly to inflammatory and traumatic conditions, 
and the third part to tumors and cysts. The author does not 
confine himself to general surgery at all times, and this applies, 
particularly, to the first part, in which many valuable suggestions 
concerning special operations are offered. Such a book ought to be 
specially valuable to the undergaduate student of medicine. 


OUTLINES IN Psycuratry. A. M.D., Super- 
tendent Government Hospital for the Insane, Washington, D. C. 
Fourth edition. Pp. 318; 6 illustrations. New York: Journal 
of Nervous and Mental Diseases Publishing Company. 


Tuts is the fourth edition of this well known work, which has 
been previously reviewed in this journal. The book has been 
somewhat enlarged, the new matter being an elaboration of the 
descriptions of the psychoses, there being, however, a new chapter 
added on the Binet-Simon Scale for Measuring Intelligence. One 
excellent addition is the inclusion of case histories which further 
elaborate the text. As has been previously said, for the beginner 
this is the best outline in psychiatry published in the English 


langua ge. 


GasTROSCOPY AND EsopHacoGcastroscopy. By HI, 
B.Sc., M.D. (Lond.), Surgeon for Diseases of the Throat, Nose, 
and Ear, St. Mary’s Hospital, London. Pp. 45; 53 illustrations. 
London: John Bale, Sons & Danielsson, Ltd. 


Tue author presents an historical review of the development 
of gastroscopy, pointing out the merits of both the oral and laparo 
methods, and discusses the advantages and disadvantages of the 
direct and indirect vision types. The blind introduction of instru- 
ments through the esophagus is rightfully condemned. The author 
directs attention to the improvements in gastroscopy embodied 
in the instrument devised by himself. On the whole the work is to 
be commended and the author congratulated on adding another 
stone to the foundation of gastroscopy. B. A. T. 
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THe ANatomist’s Nore-Book. A GuImDE TO THE DISSECTION 
oF THE Human Bopy. By A. MELVILLE Paterson, M.D., 
(Edin.), F.R.C.S. (Eng.), Professor of Anatomy in the University 
of Liverpool; Examiner in Anatomy: University of London, 
Conjoint Board (Royal Colleges of Surgeons and Physicians), 
Indian Medical Service, etc.; Formerly Examiner in the Victoria 
University, and in the Universities of Cambridge, Oxford, and 
Durham. Pp. 351. London: Oxford University Press, 1914. 


As stated in the preface, the object of this guide “is to give help 
to the student in the study of practical anatomy. It is intended 
essentially for use in the dissecting room, and is to be suplemented 
by means of a knowledge of osteology, and by means of a systematic 
text-book.” Of the 351 pages, 26 contain blank outline diagrams, 
149 are occupied by the text, and the remaining 176 are blank, to 
be filled in by sketches and notes. 

Taking up the directions for dissection, we regret to see: in this 
elementary book the omission of an outline of how to dissect. The 
selection of first-class instruments, the importance of keeping the 
scalpel sharp and the technique of honing, the proper way to hold 
the instruments, the correct method of reflecting the various layers, 
of cleaning the muscles, and of isolating vessels and nerves, could 
well be set forth both with profit to the student and with assistance 
to the demonstrator, who is very much rushed the first few days 
with a new class. 

As to the terminology, no attempt has been made to follow the 
BNA. For the present we commend this, at least until medical 
students receive better instruction in Latin; it is better to select 
the more desirable term, whether it be in the new or the old 
nomenclature. 

The book is singularly free from errors, clearly printed, and on 
paper suitable for sketching. The outline diagrams show by small 
circles where the superficial nerves pierce the deep fascia. 

The book is carefully written by an antomist of experience, and 
if used as intended by the enthusiastic student must prove of unques- 
tioned value in adding more permanent impressions to his cerebral 
photograph gallery. P. G. S., IR. 


Ruies ror THE Use or Tuspercuuin. By R. ALLEN 
BENNETT, M.B. (Lond.), Physician-in-Charge, Devon County 
Council Tuberculosis Dispensary, Torquay. Pp. 48. New 
York: William Wood & Co., 1914. 


WHILE taking the middle ground between the rabid enthusiasts 
on the subject of tuberculin as a curative agent and those who 
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regard it as, at best, only on trial, Mr. Bennett is a firm believer 
; in its use in early cases. He gives simple directions and indicates 
his preference for the different preparations. He intimates that the 
presence of tubercle bacilli in the sputum is the only absolutely 
positive diagnostic test. This may be true, but if one were to wait 
d for this, much valuable time would be lost, particularly in the class 
of patients in whom cough and expectoration is a late symptom. 
The rules here laid down show that there is no difficulty in giving 
tuberculin to ambulant patients and the simplicity of the technique 
should encourage those who have hesitated to use it on account 
of its supposed complexity. S. J. R. 


KirKe’s HAND-BooK oF PuystoLocy. Revised and Rewritten. 
By CHarLes WiLson GREENE, A.M., Pu.D. Eighth American 
revision, with 509 illustrations, many in colors. New York: 
William Wood & Co., 1914. 


WHEN one pages through a physiological text-book of twenty 
years ago and compares it with a recent volume on the same subject 
the most striking difference is in the amount of histology contained. 
In the older works, structure is given first consideration, and only 
when the author feels that this is well understood does he advance 
to the study of function. The body is studied first of all as a 
mechanic would a locomotive, every component part is investigated 
in detail before considering its importance to the operations of 
the body or the machine, as the case may be. The physiologist 
of today assumes that the student has mastered the structure of the 
body, both macroscopic and microscopic, before the study of 
physiology is started. Curiously, however, he holds to the old 
method when considering the functions of the nervous system. 
Elsewhere he considers the subject in the manner in which an 
engineer would the locomotive, namely, to know at once how it 
works. The revision of Kirke’s Physiology still retains evidences 
of the older method of teaching. But certainly the presence of 
this material does no harm, and undoubtedly is valuable to some 
students. It is true that many changes have occurred in our 
physiological teaching since the appearance of the first edition 
of this valuable text-book; nevertheless, much of the material 
therein found has not in any way been even modified. Here the 
splendid and clear presentations have not been surpassed even to 
the present time, justifying the frequent revisions of the book which 
have been made. This revision is a particularly good one, and one 
in which the American investigator has been well treated, for much 
material is taken from the products of the laboratories on this 
side of the Atlantic, E. L. 
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THe ANAtTomist’s Nore-nook. A GuIDE TO THE DiIssEcTION 
or THE Human Bopy. By A. MELVILLE Paterson, M.D., 
(Edin.), F.R.C.S. (Eng.), Professor of Anatomy in the University 
of Liverpool; Examiner in Anatomy: University of London, 
Conjoint Board (Royal Colleges of Surgeons and Physicians), 
Indian Medical Service, etc.; Formerly Examiner in the Victoria 
University, and in the Universities of Cambridge, Oxford, and 
Durham. Pp. 351. London: Oxford University Press, 1914. 


As stated in the preface, the object of this guide “is to give help 
to the student in the study of practical anatomy. It is intended 
essentially for use in the dissecting room, and is to be suplemented 
by means of a knowledge of osteology, and by means of a systematic 
text-book.” Of the 351 pages, 26 contain blank outline diagrams, 
149 are occupied by the text, and the remaining 176 are blank, to 
be filled in by sketches and notes. 

Taking up the directions for dissection, we regret to see: in this 
elementary book the omission of an outline of how to dissect. The 
selection of first-class instruments, the importance of keeping the 
scalpel sharp and the technique of honing, the proper way to hold 
the instruments, the correct method of reflecting the various layers, 
of cleaning the muscles, and of isolating vessels and nerves, could 
well be set forth both with profit to the student and with assistance 
to the demonstrator, who is very much rushed the first few days 
with a new class. 

As to the terminology, no attempt has been made to follow the 
BNA. For the present we commend this, at least until medical 
students receive better instruction in Latin; it is better to select 
the more desirable term, whether it be in the new or the old 
nomenclature. 

The book is singularly free from errors, clearly printed, and on 
paper suitable for sketching. The outline diagrams show by small 
circles where the superficial nerves pierce the deep fascia. 

The book is carefully written by an antomist of experience, and 
if used as intended by the enthusiastic student must prove of unques- 
tioned value in adding more permanent impressions to his cerebral 
photograph gallery. P. G. S., Ir. 


Ruies ror THE Use or By R. ALLEN 
Bennett, M.B. (Lond.), Physician-in-Charge, Devon County 
Council Tuberculosis Dispensary, Torquay. Pp. 48. New 
York: William Wood & Co., 1914. 


WHILE taking the middle ground between the rabid enthusiasts 
on the subject of tuberculin as a curative agent and those who 
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regard it as, at best, only on trial, Mr. Bennett is a firm believer 
in its use in early cases. He gives simple directions and indicates 
his preference for the different preparations. He intimates that the 
presence of tubercle bacilli in the sputum is the only absolutely 
positive diagnostic test. This may be true, but if one were to wait 
for this, much valuable time would be lost, particularly in the class 
of patients in whom cough and expectoration is a late symptom. 
The rules here laid down show that there is no difficulty in giving 
tuberculin to ambulant patients and the simplicity of the technique 
should encourage those who have hesitated to use it on account 
of its supposed complexity. 


KirKeE’s HaNnp-Book oF PuysioLocy. Revised and Rewritten. 
By Cuartes WILsoN GREENE, A.M., Po.D. Eighth American 
revision, with 509 illustrations, many in colors. New York: 
William Wood & Co., 1914. 


WHEN one pages through a physiological text-book of twenty 
years ago and compares it with a recent volume on the same subject 
the most striking difference is in the amount of histology contained. 
In the older works, structure is given first consideration, and only 
when the author feels that this is well understood does he advance 
to the study of function. The body is studied first of all as a 
mechanic would a locomotive, every component part is investigated 
in detail before considering its importance to the operations of 
the body or the machine, as the case may be. The physiologist 
of today assumes that the student has mastered the structure of the 
body, both macroscopic and microscopic, before the study of 
physiology is started. Curiously, however, he holds to the old 
method when considering the functions of the nervous system. 
Elsewhere he considers the subject in the manner in which an 
engineer would the locomotive, namely, to know at once how it 
works. The revision of Kirke’s Physiology still retains evidences 
of the older method of teaching. But certainly the presence of 
this material does no harm, and undoubtedly is valuable to some 
students. It is true that many changes have occurred in our 
physiological teaching since the appearance of the first edition 
of this valuable text-book; nevertheless, much of the material 
therein found has not in any way been even modified. Here the 
splendid and clear presentations have not been surpassed even to 
the present time, justifying the frequent revisions of the book which 
have been made. This revision is a particularly good one, and one 
in which the American investigator has been well treated, for much 
material is taken from the products of the laboratories on this 
side of the Atlantic, E. 
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THe ScrENcCE AND Practice or DentaL Surcery. Edited by 
NorMan G. Bennett, M.A., M.B., B.C. (Cantab.), L.D.S. 
(Eng.). Dental Surgeon to St. George’s Hospital and the Royal 
Dental Hospital, London; Member of the Board of Examiners 
in Dental Surgery, Royal College of Surgeons of England. Pp. 
797; 993 illustrations. New York: William Wood & Co., 1914. 


In the space allotted, a detailed review of this large volume is 
impossible, and is unnecessary for the readers of a medical journal. 
The contributors to the work may all be regarded as leaders of the 
dental profession in England, and the majority of them have both 
medical and dental qualifications. It is observed that not a few 
of them possess American dental degrees, and the influence of their 
American training is seen in the chapters written by them, and, 
indeed, almost all parts of the book attest the leadership of this 
country in dental art. 

While intended primarily, of course, for the dental student and 
practitioner, the book nevertheless contains much matter for 
profitable reading by the physician. Of particular interest to the 
medical man and the surgeon will be found the chapters on affections 
of the third mandibular molar, bacteria of the mouth, diagnosis of 
the cause of facial pain, fractures of the jaws, oral spesis, reflex 
affections due to diseased teeth, and odontomes and other oral 
tumors. The last-named chapter is especially to be commended 
for its excellent classification and description of a somewhat con- 
fusing group of new growths. 

While the technical side of dentistry receives its full share of 
attention, this happily has not been accomplished at the expense 
of the scientific aspect which a number of American dental books 
tend to treat with secondary consideration. 

The book possesses in moderation the faults common to all works 
of multiple authorship, namely, more or less lack of harmony of 
style, overlapping of subjects, and in many places illogical sequence 
in the chapters. On the other hand, it has the advantage of 
expressing the views of a large number of authorities. The matter 
presented forms a bulky and unwieldy mass, which could with 
advantage have been divided into two volumes of moderate size. 

In the preface the editor explains the use of certain peculiar 
anatomical terms found in various places in the book as being in 
conformity with accepted alterations in anatomical nomenclature. 
As a matter of fact, such terms as “inferior alveolar canal,”’ “ inferior 
alveolar nerve,” “mandibular foramen’ (for mental foramen) 
are not generally accepted alterations in nomenclature, and are 
certainly no improvement over the old terms. 

The quality of the illustrations varies. Among the best are the 
numerous photomicrographs of Hopewell-Smith, upon whose 
recent acquisition as a teacher of dental histology and pathology 
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this country is to be congratulated. A full bibliography is given 
at the end of each chapter. 

The book can be heartily recommended to the physician in search 
of reliable information on all matters pertaining to the teeth and 
associated parts. 


DISEASES OF CHILDREN. By Joan McCaw, M.D., R.V.I., L.R.C.P., 
etc., Senior Physician, Belfast Hospital for Sick Children; Lec- 
turer, Queen’s University, Belfast. Pp.524; 9 plates; 14 illustra- 
tions. New York: William Wood & Co., 1914. 


THE author has designed the book to fill the need for a work 
of “moderate dimensions and modest price.” It comprises a con- 
| densed but reasonably complete description of the diseases common 

to infancy and childhood and is a distinct improvement upon the 
usual type of “compend.” Apart from the personal touch given 
to treatment, the book appears to be chiefly a careful compilation. 
The author is well informed, and in the main presents the most 
recent accredited information upon the various subjects. Diseases 
of the special sense organs and the skin are not included. 


J. C. G. 


LECTURES ON CLINICAL Psycutatry. By Dr. Emit 
Professor of Psychiatry in the University of Munich. Authorized 
Translation from the second German Edition. Revised and 
Edited by Thomas Johnstone, M.D. (Edin.), M.R.C.P. (Lond.), 
etc. Third English Edition. Pp. 368. New York: William 
Wood & Co. 


Tuts third English edition of Dr. Kraepelin’s excellent book on 
Clinical Psychiatry shows no change in the series of thirty-two 
lectures on the various types of nervous disease as described in 
the second English edition. 

In order to bring the matter up to date, Dr. Johnstone has 
added a few short articles at the end of the volume on the serum 
diagnosis of general paralysis, maniacal-depressive insanity, and 
dementia precox. The article on serum diagnosis of general 
paralysis is unsatisfactory, as the author has failed to incorporate 
, the illuminating work of Nonne and his assistants. Dr. Johnstone 
succeeds better in his discussion of dementia precox. Here he 
gives abstracts of the views of Meyer, Hoch, Jung, and Bolton. 

The book is too well known to require further comment. 

S. L. 
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MANUAL OF MEDICAL JURISPRUDENCE, TOXICOLOGY AND PUBLIC 
Heattu. By W. G. Arrcnison Ropertson, M.D., D.Sc., 
F.R.C.P.E., F.R.S.E., Lecturer on Medical Jurisprudence and 
Public Health, School of Medicine Royal College of Surgeons, 
Edinburgh. Second Edition. Pp. 560; 39 illustrations. New 
York: The Macmillan Company. 


A very short time has elapsed since the appearance of the first 
edition of this typically constructed English volume. Compara- 
tively few changes were rendered necessary. The passage of several 
new laws and the rapid advances made in the mechanical filtration 
of water called for a revision of chapters dealing with these topics. 

The book should be an excellent one for the student while pre- 
paring himself for examination on these three main subjects; inas- 
much as the essential features are collected in a convenient tangible 
order. The author is to be congratulated on assembling an immense 
amount of information between the covers of this volume. 


A. A. H. 


TUBERCULIN IN DIAGNOSIS AND TREATMENT. By Dr. BANDELIER, 
Medical Director of Sanatorium “Schwarzwaldheim” at Schoem- 
berg, and Dr. Rorepke, Medical Director of the Railway Sana- 
torium “Stadtwald”’ at Melsungen. Second English edition, 
translated from the seventh revised and enlarged German 
edition. Pp. 307; 25 temperature charts; 2 colored lithographic 
plates; 5 illustrations in the text. New York: William Wood & 
Company. 


THE authors have produced a most comprehensive treatise on 
the subject of tuberculin, considered from all stand-points. They 
have divided the work into three parts: (1) theoretical section; 
(2) section dealing with the specific diagnosis of tuberculosis; (3) 
section dealing with the specific treatment. The first part is ex- 
tremely technical and discusses in detail the various theories account- 
ing for the tuberculin reaction. The only one that is rejected is 
the non-specific theory. As far as the others are concerned the 
conclusion is that any one of them might be right. The theories 
concerning the curative action of tuberculin are dealt with in like 
manner. The authors disagree with Wright as to the value of the 
opsonic index in administering tuberculin. 

In Part II they take up the various methods of tuberculin diag- 
nostic methods and discuss them fully. They conclude that the 
subcutaneous test carried to the point of obtaining a focal reaction 
is the most satisfactory in adults. They affirm that the possibility 
of harm from the focal reaction is a negligible factor even in children. 
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Part III embraces a comprehensive survey of the various forms 
of curative tuberculin so complete as to make for confusion. Of 
these there are essentially only two forms: old tuberculin prepara- 
tions, of which they find the albumose-free tuberculin (A F) most 
successful, and the bacillary preparations. Of the latter the sen- 
sitized bacillary emulsion (S B E) is the best. They conclude by 
urging its use in the treatment of all cases in some form or other 
and say that the general practitioner should not hesitate to use it 
in the ordinary ambulant type. S. J. R. 


EMBOLISM AND THROMBOSIS OF THE MESENTERIC VESSELS. By 
Lesuig B. C. Trorrer, M.A., B.C. (Cantab.). Pp. 143; 6 
illustrations. Cambridge University Press. 


THE work is a thesis written for the degree of M.D., Cambridge. 
The theme was suggested to the author by the occurrence of two 
cases at the University College Hospital during his tenure of office 
as house surgeon in 1910. He reports not only these two cases, but 
five others unreported before. He also includes statistics compiled 
from the analyzed records at Cambridge as well as statistics quoted 
by other writers. 

The monograph is unusually complete, well arranged, and while 
a bit drawn out is probably no more so than is required for clearness. 
The lesions discussed are more or less obscure and often overlooked 
because of their apparent rarity in medical practice as well as 
because of their difficulty of diagnosis. 

A perusal of this work will convince the reader that they are 
not so rare as previously thought, and will give him points which 
should help him in their diagnosis and in an intelligent understanding 
of their etiology and pathology. F. H. K. 


A Manuva or CLInicaAL AND AppLieD. By R. 
TANNER Hewett, M.D., F.R.P.C., D.P.H. (Lond.), Professor 
of Bacteriology, University of London. Fifth edition. Pp. 
668; 26 plates and 69 figures in the text. St. Louis: C. V. Mosby 
Company, 1914. 


Tuts book is intended as a laboratory guide for the student of 
bacteriology, and it serves the purpose very well in many paritculars. 
It is well illustrated, printed in clear type, and has a serviceable 
index. 

General bacteriological technique is outlined in the first four 
chapters. The fifth chapter is devoted to infection and immunity; 
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three chapters to saccharomycetes, hypomycetes, and the protozoa; 
two chapters to diseases known to be infectious in which the organ- 
isms are as yet not definitely known or classified; one chapter to 
bacteriological analysis of water, air, soil, sewage, and foods; and 
the final chapter to disinfection. 

In discussing the various infectious diseases, special paragraphs 
are generally devoted to the consideration of pathogenesis, to toxin 
production, and to antiserum production. In the discussions on 
pathogenesis it is especially interesting to note that the author at 
once proceeds to inform the student with regard to the pathological 
conditions produced in man without confusing him with lengthy 
discussions of the experimental study of the disease processes 
induced in experimental animals, as is often the case in other 
text-books. 

At the end of each chapter is given a section on clinical exami- 
nation, in which are outlined the various steps which will aid the 
student in making bacteriological diagnosis. These sections are 
very valuable. 

Several criticisms may be offered, namely, that the term “ inocula- 
tion” is used when reference is made to the injection of toxins. 
The other criticism has reference to the citation of the earlier 
work on the separation of bacterial toxins from cultures. These 
are substances resulting from the decomposition of proteid matter. 
The student is left under the impression that the substances found 
(ptomains) have a relation to the disease-producing properties of 
the bacteria. This is not the case, as the substances referred to, 
in all probability, do not occur during the natural course of infection. 

D. H. B. 


THE STUDENT’s HAND-BOOK OF GYNECOLOGY. _ By GEORGE ERNEST 
Herman, M.D., F.R.C.F. (Lond.), F.R.C.S S. (Eng.), Consulting 
Obstetric Physician to the London Hospital, ete. Second Edition, 
Revised by the Author with Additions by R. Drummonp 
Maxwe Lt, M. D. (Lond.), F.R.C.S. (Eng.), Assistant Obstetric 
Physician to the London Hospital, ete. Pp. 587; 6 colored 
plates and 194 illustrations in the text. New York: William 
Wood & Company, 1914. 


Tue second edition of this book is issued in coauthorship with 
R. Drummond Maxwell, who has made some additions during the 
revision. Avoiding the form of a quiz-compend, the subjects have 
been handled briefly and concisely. Considerable space is given 
to symptomatology, to diagnosis, and to local treatment and pallia- 
tive procedures. . The underlying principles of operations are 
stated rather than any detail of technique. As is necessary in a 
book of this scope all speculative points are omitted and the book 
seems admirably suited for its intended purpose, the use of students. 
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An Experimental Study of the Effect of ‘‘Roentgenized’’ Serum on 
the Blood.—J. GLAUBERMANN (Miinch. med. Wehnschr., 1914, 1xi, 
1867) has repeated some of the experiments of S. Wermel on the effect 
of blood serum exposed to Roentgen-rays (2-serum) when injected 
into the body. His experiments have been carried out on rabbits. He 
finds that the subcutaneous injection of z-serum produces characteristic 
changes in the blood. After a prompt leukocytosis of short duration, 
there is a temporary leukopenia, which reaches its maximum in one 
and one-half to two hours, and then gradually disappears in the course 
of the following twenty-four hours. There is also observed a rather 
marked lymphopenia, which gradually increases and is maximal at 
twenty-four hours. Comparison of the findings after injection of 
x-serum with those obtained by other observers after direct exposure 
of the organism to the rays shows a striking similarity. In each instance 
leukopenia and lymphopenia are found; the only difference seems to 
be that the reaction is more prompt after injection of x-serum and its 
duration shorter. With 2z-serum one has to deal with two antagonists, 
i. e., the serum which causes a leukocytosis, and the Roentgen energy 
which works in the opposite manner. 

The Influence of Menstruation on the Concentration of Glucose in 
the Blood.—H. KauHuer (Wiener klin. Wehnschr., 1914, xxvii, 417) has 
found a change in the concentration of glucose in the blood of patients 
during the menstrual period which, if substantiated by the work of 
others, must be borne in mind in studies of the blood sugar in females. 
In his determinations the author employed Bang’s micro-method. He 
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found in the majority of the twenty-two patients examined (no normal 
individuals) that there was a well-defined rise in blood sugar which 
occured just before or during the menstrual period, usually followed by 
a drop, with the cessation of the bleeding, to the normal or to values 
which, for the given individual, may be looked upon as subnormal. 
In more than half the cases the variation between the highest and 
lowest readings amounted to 0.03 per cent. The author believes, 
therefore, that hyperglycemia is probably a physiological feature of 
menstruation in most women. Menstruation is so complex physio- 
logically that the cause of the hyperglycemia is not at all clear. That 
it may be related to change in hepatic function the author thinks is 
probable, the more so since Chvostek has found evidence of hyperemia 
of the liver during the menstrual period. 


Studies with the Abderhalden Test in Helminthiasis.—E. MaNnoiLorr 
(Wiener klin. Wehnschr., 1914, xxvii, 269) has tried the Abderhalden 
test in patients infected with intestinal parasites to determine whether 
enzymes specific for the parasites are present in the blood sera of the 
hosts. Substrata were prepared from Tenia solium and from Ascaris 
lumbricoides. The technique as described by Abderhalden was rigidly 
adhered to. In all, eighteen patients infected with tenia solium and 
four with Ascaris lumbricoides were examined. The reaction was 
marked and was specific in each case. 


Studies with the Phenolsulphonephthalein Test.—O. Hess (Miinch. 
med. Wehnschr., 1914, lxi, 1835; 1874) gives the results of a study of 
the phthalein test in 300 cases of renal disease. The test he has found 
eminently satisfactory. It exceeds all previously described tests in 
simplicity and accuracy. The fact that it may be employed without 
previous preparation is a great advantage to the practitioner. He has 
found the test especially helpful in diagnosing chronic interstitial 
nephritis in cases where the clinical picture of the disease was not fully 
developed. He also finds that the severity of the disease it usually 
closely parallel to the phthalein elimination, and that the test is, 
therefore, of great value in prognosis. In acute nephritis, the author 
says, one must be cautious in drawing conclusions from the results of 
the text; however, he has found in the prognostically unfavorable 
cases that there is usually a marked decrease in the output of the dye. 
In unilateral renal disease the author’s experience again coincides with 
that of the great majority of workers in establishing the value of the 
test. The author gives a comprehensive review of the literature. Many, 
if not all of the discordant results he attributes to errors in technique, 
mistakes in the collection of the specimens for examination, or to the 
use of unreliable preparations of the dye. 


Studies on the Granular Form of the Tuberculous Virus.—S. WEINER 
(Miinch. med. Wehnschr., 1914, lxi, 1838) has made parallel examinations 
of 1050 specimens of tuberculous sputa for the acid-fast (Ziehl) organ- 
isms and for the granular bacilli first described by Much. The study 
extended over a period of a year and involved seventy-five patients who 
were under constant observation. In a arge percentage of the tuber- 
culous patients the granular virus was alone discovered. Acid-fast 
bacilli were not demonstrable, even with antiformin. Animal inocula- 
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tions from sputa showing only the granular bacilli gave positive results 
in fifteen of eighteen experiments. The tubercles in the infected guinea- 
pigs showed the granular bacilli only. In cases of tuberculosis which 
were improving the author was able to observe the change from acid- 
fast organisms which were originally present to the granular form of 
bacillus. Such observations were recorded not only in early cases but 
also in some advanced cases which yielded to treatment by means of 
artificial pneumothorax. In one of the latter, though the patient 
had been clinically cured for several years, Much’s granular bacilli 
were still present in the sputum. These granular forms the author 
looks upon as a more resistent but less highly infectious form of the 
tubercle bacillus, the acid-fast organisms being the more active, vegeta- 
tive form. In recurrences or in patients who are failing, granular bacilli 
may give way to the acid-fast organisms. The granular virus appears 
to be less toxic to the organism and more favorable from the standpoint 
of prognosis than the acid-fast form. For diagnosis and prophylaxis 
it is especially important to recognize the granular form, which is 
readily demonstrable, the author says, by Knoll’s modified double 
staining method. 


Studies of the Blood in Pertussis.—W. Scunemer (Miinch. 
med. Wcehnschr., 1914, lxi, 303) has studied the blood in a series of 
patients with pertussis, most of whom were under six years of age. 
Like others, he has found characteristic changes which make their 
appearance with the catarrhal symptoms. There is a leukocytosis 
which continues to the third week, averaging 27,100; it gradually falls 
with improvement of the patient. The highest leukocytosis in an 
uncomplicated case was 39,400, in a complicated case 85,800. The 
lymphocytes were relatively increased during the first week, in all 
58 to 63 per cent. on the average. The highest percentage was 86. 
The large mononuclears and transitionals showed a slight increase, 
usually 6.2 per cent., never more than 10 per cent. This blood picture 
the author finds very valuable for diagnosis but of no assistance in 
prognosis. 

Adrenalin Glycosuria in Man.—A. Lanpavu (Zischr. f. klin. Med., 
1914, xevii, 201), has made observations on carbohydrate metabolism 
in nine individuals under the influence of adrenalin injected sub- 
cutaneously. He finds that the administration of 150 gm. glucose 
causes a distinct increase in the sugar content of the blood; this, 
however, is usually not sufficient to produce glycosuria. Glycosuria 
ensues, together with marked hyperglycemia, if a considerable quantity 
of glucose or of carbohyhydrate containing glucose is given and is 
followed by an injection of adrenalin. On the other hand if levulose 
is substituted for glucose the administration of adrenalin now causes 
no glycosuria. Landau finds that the diuretic property of adrenalin 
is quite distinct from its effect on sugar metabolism. Small doses of 
cocaine increase the effect of adrenalin on glucose, leading to more 
marked hyperglycemia and glycosuria. Pantopon injected with the 
adrenalin prevents the diuretic effect. This inhibition is produced 
in two ways: on the one hand pantopon retards the mobilization of 
the liver glycogen, and on the other it lessens the glycosuria by diminish- 
ing the secretory activity of the kidneys. 
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The Excretion of Uric Acid in Non-gouty Polyarthritides.—M. 
LyunGpAHL (Ztschr. f. klin. Med., 1914, xevii, 177), has made an 
investigation of the uric-acid excretion in chronic non-gouty arthri- 
tides. He finds that the peculiarities of uric-acid excretion which were 
supposed to be characteristic of gout are not specific in the sense that 
differential diagnosis can be made on this basis alone in doubtful cases. 
Low values for endogenous uric acid may be observed quite constantly 
in chronic polyarthritides, regardless of their origin. The quantities 
of exogenous uric acid vary so markedly and so irregularly that they are 
quite valueless for diagnostic purposes. The time of excretion of 
exogenous uric acid seems to be less in the non-gouty than in patients 
afflicted with true gout. Nevertheless, this difference is neither suffi- 
ciently regular nor striking to be of diagnostic significance. Therefore, 
it is not possible, Ljungdahl concludes, to determine whether a poly- 
arthritis is gouty or not by studying the excretion of endogenous and 
exogenous uric acid alone. 


The Diagnostic Value of Pepsin Determinations in Organic Diseases 
of the Stomach.—C. Sincer (Deutsch. Arch. f. klin. Med., cxi, 188) 
has used a modification of Fuld and Levison’s edestin method in 
studying the peptic activity of the gastric juice in more than 300 cases 
of organic disease of the stomach. The present conclusions are based 
on observations made only on cases where a histological diagnosis 
was possible. Singer finds that the peptic index and the chloride 
secretion usually vary in the same direction; exceptions to this rule 
result from a relatively greater reduction of the peptic index. In the 
early stages of duodenal ulcer the peptic index is usually high (over 
60) and the chloride secretion is also high (above 6.0). According 
to the author’s experience this relation observed in duodenal and gastric 
ulcers is practically pathognomonic. In the later stages of duodenal 
ulcer, or with complications, the peptic index may fall; in very chronic 
cases there may also be a decline in the chloride secretion. Cases of 
pyloric ulcer usually follow the same rule as duodenal ulcer but in 
the former the peptic index is usually lower. Cancer of the pylorus 
as a rule causes only a slight lowering of the peptic index and of the 
chloride secretion. In early cases the chloride secretion may even be 
increased. Gastric cancers which extend from the pylorus to the lesser 
curvature always cause a marked lowering of the peptic index (10) 
and nearly always a decrease in the chloride secretign (3). 


The Diagnostic Value of the Determination of the Colloidal Nitrogen 
in the Urine.—G. Lenmann (Deutsch. Arch. f. klin. Med., exii, 
376) has investigated on a fairly extensive scale the colloidal nitrogen 
of the urine. Salkowski has called attention to the importance of a 
relative increase of the colloidal nitrogen in the diagnosis of cancer. 
The author finds that this is not characteristic of cancer alone and 
arrives at the following conclusions: The Salkowski-Kojo quotient, 7. ¢., 
the relation of colloidal nitrogen to total nitrogen, is often high in 
cancer and in tuberculosis. This quotient may be definitely affected 
through the diet. In cancerous patients it is possible to change a 
high quotient to a low one by a purin-free diet, while in normal indi- 
viduals the administration of purin bodies, such as sodium nucleinate 
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so alters the quotient that it may be confused with that which has 

been considered typical of cancer. Lehmann concludes, therefore, 

that without regulation of the diet, the Salkowski-Kojo quotient is 

entirely worthless in the diagnosis of carcinoma. Whether it may be 

possible, through the use of a fixed diet, to obtain values which will be 
serviceable in diagnosis remains to be determined. 
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The Diagnosis of Cancer by Means of the Abderhalden Dialysis 
Method.—CytronBerG (Mitt. a. d. Grenzgeb. d. Med. u. Chir., 1914, 
xxviii, 243) says that his investigations show that the Abderhalden 
carcinoma reaction is in the highest degree specific. He was not with- 
out failures in his results for the occurrence of which, unfortunately, 
no sure explanation has yet been given. We know that the practical 
value of the method is now only limited even in the hands of the skilful. 
On the other hand a whole series of experiments often showed no 
failures in diagnosis which cannot be attributed to accident. A positive 
carcinoma reaction in small skin cancer shows that an early diagnosis 
in cancer is possible by means of the dialysis method. These results 
were always proven by controls and by the clinical course. Although 
the practical value of Abderhalden’s carcinoma reaction is still limited 
owing to the occurrence of certain errors, yet the correctness of the 
principle of the reaction is confirmed by Cytronberg’s experiments. 


Lymphatic Leukemia with Special Reference to the Large Cell 
Forms.—NakaMuRa (Deutsch. Ztschr. f. Chir., 1914, exxxii, 275) made a 
careful clinical and microscopical study of a case which came to autopsy, 
in which a tumor developed on the forehead after an injury. An acute 
large cell lymphatic leukemia developed. The primary, apple-sized, 
lymphoid tumor formation in the frontal region developed in connection 
with alight trauma. There were found numerous mitoses in the frontal 
tumor as well as in the lymph nodes and infiltration foci in some of 
the abdominal organs as the liver, spleen and kidneys. There was an 
exceedingly marked increase of the large lymphocytes in the blood. 
The lymphoid collections were always demonstrable in the tissues 
surrounding the bloodvessels in the above-mentioned organs. The 
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lymphoid cells infiltrated first the adventitia or the adventitia and 
media and finally reached the intima which was often absent, permitting 
the lymphoid elements to reach the circulation. This gives rise to the 
typical lymphatic leukemia. As long as the vessel walls are not broken 
through we have pseudoleukemia or aleukemic lymphomatosis. The 
aleukemic lymphomatosis is therefore a species or the beginning of 
lymphatic leukemia, since between leukemia and aleukemic lympho- 
matosis there is only a quantitative and- not a qualitative difference. 
The tumor growth in leukemia is the result of the specific leukemia 
toxin and does not belong to the category of malignant tumors. 
Between Sternberg’s leukemic omatosis and Kundrat-Paltauf’s 
lymphosarcomatosis, there is an intimate relationship with a more 
gradual difference. The lymphatic blood change is brought about by 
a dissemination of the lymphocytes in consequence of a pathological 
growth due to the influence of a specific leukemic toxin. The lympho- 
cytes deposited finally make their way into the blood. Sternberg’s 
leucosarcomatosis has an intimate relationship with myeloleukemia. 


Diagnosis and Treatment of Osteomyelitis.—CLorron (Surg., 
Gynec., and Obst., 1915, xx, 6) says that the earliest symptom of osteo- 
myelitis is pain in the shaft of the long bone (usually near the end), 
accompanying septic symptoms. In a few cases of profound sepsis, 
pain sense is lost. Soon there is swelling of the shaft near the joint, 
frequently at the epiphyseal line. At this stage the joint is not involved. 
Septic arthritis usually is an intense infection with less pain and several 
joints involved. Tuberculosis is a chronic disease that involves the 
epiphysis, and syphilis may give a similar picture. The Roentgen rays 
are of great value, except at the onset of the infection. The treatment 
in the acute stage is to drain to the centre of the medulla by removing 
a narrow channel of bone along one side of the shaft. Gutta percha 
tissue is used to drain this channel. The medulla should never be 
“cleaned out,” as it is needed for the endosteal regeneration. In the 
subacute or chronic stage of osteomyelitis of the femur or humerus, 
treatment is planned to allow the shaft to heal after efficient and 
sufficient drainage. If sequestra have formed, these are removed, 
and the cavity wiped out with gauze. It is best not to curette these 
cavities or to attempt to sterilize with antiseptics. The iodoform 
beeswax of Mosetig-Moorhof is introduced into the cavity to act as a 
drain which is partially absorbed and partially extruded. Gauze 
should never be used as a drain in either the acute or chronic stage. 
Where one bone of the forearm or leg is involved (and at times the 
humerus), the treatment suggested by Nichols is followed. The 
shaft is removed superiosteally about five or six weeks after draining 
the acute infection. The periosteum at this time should show a 
sufficient thickening to cast a shadow on the Roentgen-ray plate. 
After removing the shaft the periosteum is sutured into a ribbon join- 
ing the ends of the remaining bone, and from this periosteum new bone 
is formed to replace the diseased shaft. In the meantime the bone 
supports the limb in its proper position. In about four months the 
new bone can support weight. The forearm can be used in less time. 
In a small proportion of badly infected cases, bone does not regenerate 
completely after removal of the shaft, and bone transplantation has to 
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be resorted to after healing is obtained. Chronic localized osteomye- 
litis cavities in the cancellous bone may be treated by healing under 
blood clot, or draining with Mosetig-Moorhof wax, after the bone 
detritus has been removed with rongeur and gauze. 

Dislocation of the Semilunar Bone, with a Report of Eight Cases.— 
Runyan (Surg., Gynec., and Obst., 1915, xx, 60) says that careful 
examination of all carpal injuries, and multiple Roentgen-ray plates, 
are necessary for diagnosis. Closed reduction can be accomplished in 
about one-half of the recent cases by the method of hyperextension 
followed by flexion while counter-pressure is maintained over the 
dislocated semilunar. Prompt diagnosis and treatment are essential 
in obtaining good results. The more speedily the dislocation is recog- 
nized and reduced, the better the result. Closed reduction should 
always be tried, irrespective of the length of time the dislocation has 
existed. Closed reduction being impossible, an anterior incision 
should be made and the dislocation reduced. Failing in this, it is 
necessary to excise the semilunar, but excision should be done only as a 
last resort. 

Observations on Cerebral Surgery.— KrENnyon (Annals Surgery, 1915, 
Ixi, 17) reports on his personal experience during the last fourteen 
years in 160 cerebral operations of various kinds on every region of 
the head. He emphasizes early diagnosis, accurate localization and 
early operation in all cases, traumatic and pathological, before irrep- 
arable damage is done to the brain from hemorrhage, edema, blood 
clot, sepsis or prolonged pressure. A tumor should be removed before 
it has increased to such a size as to render its removal impossible. 
A method of procedure should be selected which combined exploration. 
radical removal or decompression, as the lesion seems to indicate. 
The skull should be opened by a large osteoplastic flap so that the 
intracranial condition may be accurately inspected and _ radically 
dealt with if that seems advisable. It gives the largest possible exposure 
without increasing the duration or the dangers of the operation. It 
enables the surgeon to combine in one operation exploration, radical 
treatment of the lesion, and also all the benefits of a decompression, 
if that be indicated. It provides by its accurate fit a restoration of 
the protecting cranium. Quoting Tooth, he says “Severe shock at 
the first stage is not generally repeated at the second stage and is there- 
fore probably due to bone removal,” Accordingly, anything which 
lessens the danger of this first stage should be adopted. The cutters 
best adapted for the making of an osteoplastic flap are the burr drill 
and the Doyen circular saw protected with washers. The power to 
operate these cutters is best obtained by using a small electric motor, 
light enough to be held by the operator, so constructed that the casing 
and wire may be removed for sterilizing, either by boiling or in steam. 
Continuous suction applied through a tube of appropriate size and 
shape furnishes a good retractor for the soft friable tumor mass. Con- 
tinuous suction applied through a suitable tip, preferably a small 
malleable, metal tube which can be easily bent, is a most valuable 
adjunct to sponging and aids in furnishing a clear operative field, 
free from blood and cerebrospinal fluid. This is particularly useful 
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in operations on the Gasserian ganglion and for lesions in the cere- 
bellar pontine angle, where the small size of the tube in the wound 
does not interfere with the operator although the wound is narrow and 
deep. Good illumination is most important when the wound is narrow 
and deep. This is best obtained by using a cystoscopic lamp on a long 
flexible holder, all of which, including the wire, should be sterilized. 


The Injection Treatment of Infected Joints.—Conr (Amer. Jour. 
Orthop. Surg., 1915, xii, 502) first used carbolic acid in the treatment 
of gonorrheal arthritis in 1893, injecting four drops of pure carbolic 
followed by ten drops of alcohol. He reports a series of cases in which 
he later changed to a 5 per cent. carbolic solution in alcohol. His 
present technique is as follows: It is always best to aspirate some of 
the joint fluid if under considerable tension. Select a point of marked 
fluctuation for injection. Use a long ordinary hypodermic needle that 
screws on. Anesthetize and clean the surface at the same time with 
pure carbolic followed by alcohol. Inject the carbolic, unscrew the 
syringe and fill with alcohol, injecting this in the needle in its original 
position. He uses 5 per cent. carbolic followed by alcohol as a rule, 
but does not specify the quantity injected. When he desires adhesions 
pure carbolic is used. It has been noted in the cases, in which the 
joint was operated on after the injection treatment had been tried 
that the pure carbolic forms lumps of caseous pus in the joint and does 
not seem to spread throughout the joint as does the weaker solution. 
From the results of treatment by this method it would seem that the 
method is most reliable in all cases where there has been no disorganiza- 
tion of the joint and the case is treated before extensive pus formation. 
Gonorrheal joints respond most readily. In tuberculosis there is no 
conclusion to be drawn, as we cannot tell how little has occurred, but 
since the bad cases did so well when operative interference was resorted 
to at least it would be well to use this treatment as part of the conser- 
vative fixation method. The same may be said of badly infected 
joints; the carbolic can do no harm and aids the favorable outcome of 
subsequent operative measures. One most striking point in this 
method is emphasized; no untoward results have occurred in its use— 
nothing but good resulting. 


Experimental Contribution on Cholelithiasis—Aoyama (Deutsch. 
Ztschr. f. Chir., 1914, exxxii, 234) says that if the cystic duct is ligated 
in healthy animals (rabbits and guinea-pigs), characteristicly formed 
elements develop in the gall-bladder. Whether this has anything to 
do with genuine stones is questionable. In one out of fourteen such 
experiments in rabbits a concrement similar to pure cholesterin was 
formed. To explain it an anomalous metabolism, a form of cholesterin 
diathesis, must be assumed. When rabbits or guinea-pigs are injected 
subcutaneously with cholesterin or the oleic acid of cholesterin and the 
cystic duct is ligated or narrowed, granules of a substance very much 
like cholesterin are deposited in the gall-bladder. This process is 
completed without the association of bacteria. The administration 
of cholesterin or the oleic acid of cholesterin by mouth leads by the 
same process to the same result. This fact teaches us that we should 
avoid food rich in cholesterin, especially that which disposes to chole- 


— 
| 
f 
| 
| 
| 
H 


THERAPEUTICS 765 


lithiasis. Stagnation must be regarded as a causative factor in the 
formation of cholesterin stones. The gall-bladder plays a certain 
active role in the formation of stone. The results of these experiments 
explain to a certain extent the varying frequency of gall-stones in 
different countries. The formation of pure. cholesterin stones needs 
no preceding metamorphosing process. It can develop as such from 
the beginning. 


THERAPEUTICS 


UNDER THE CHARGE OF 


SAMUEL W. LAMBERT, M.D., 
PROFESSOR OF CLINICAL MEDICINE IN THE COLLEGE OF PHYSICIANS AND 
SURGEONS, COLUMBIA UNIVERSITY, NEW YORK 


Neosalvarsanized Serum in the Treatment of Syphilis of the Nervous 
System.—YurRarli (Wien. klin. Wehnschr., 1914, xxvii, 1207) has had ex- 
cellent results with the intraspinal injection of neosalvarsanized serum 
according to the method of Swift and Ellis. He reports 10 cases in 
detail, in six of which number the cell count was markedly reduced. 
The Nonne reaction also subsided promptly, but the Lange and the 
Wassermann reactions were the last to be influenced. Clinically all 


of the cases showed improvement in the subjective symptoms; pains 
seemed to be especially favorably influenced. Naturally those symp- 
toms dependent upon anatomical changes in the nervous system were 
not influenced. 


The Specific Action of Salicylates in Acute Articular Rheumatism. 

MILLER (Jour. Amer. Med. Assoc., 1914, lxiii, 1107), in the summary 
of his article, states that inasmuch as salicylic acid after absorption 
circulates and appears in the tissues as a salicylate, it cannot act as a 
germicide unless the increased carbonic acid tension in the joint, the 
result of inflammation, reconverts it into salicylic acid. Statistics 
snow that patients receiving salicylate are free from pain much earlier 
than those not treated. Miller says that as the treated patients much 
more frequently relapse than the untreated, however, the total duration 
of pain in the treated and untreated patients may not be materially 
different. The period of stay in the hospital of patients receiving 
salicylate and of those receiving other forms of treatment is the same. 
Cardiac complications are not less frequent since the use of salicylates. 
Miller found that in rabbits the prophylactic use of salicylate is of no 
value in preventing arthritis after intravenous injections of hemolytic 
streptococci. 


Results of One Hundred Injections of Salvarsanized Serum.— Rices 
and Hammes (Jour. Amer. Med. Assoc., 1914, Ixiii, 1277) report a series 
of 24 cases of syphilis of the central nervous system treated by intra- 
spinous injections of salvarsanized serum. In 75 per cent. of the tabe- 
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tics the laboratory findings in the blood and spinal fluid have become 
normal in every way. Aside from this there has been decided clinical 
betterment, such as marked relief of the lightning pains, a practically 
normal return of the bladder functions, and an improvement in the 
general physical condition and in the gait. Two patients who clinically 
were typical tabetics, in whom the serobiologic findings were negative 
before the commencement of treatment, were greatly benefited by these 
injections. The results in paresis have not been so satisfactory as those 
in tabes, probably owing to the fact that most of the paretics were 
in the advanced stage when treatment began; but it can be said of 
paresis, as of cancer, that even a temporary amelioration of a disease 
so hopeless is a success for which to be grateful and not a failure to be 
despised. A greater number of injections are required before any 
favorable laboratory changes occur. Riggs and Hammes say that 
although cerebrospinal lues usually responds to antiluetic treatment, 
yet certain cases prove most refractory. It is in such cases that the 
intraspinal salvarsanized serum injections are especially indicated, 
favorable results being obtained after other methods have failed. In 
this series of cases there were four patients with cerebrospinal lues and 
one with tabes who improved both clinically and serobiologically under 
treatment, having received little or no benefit from intravenous injec- 
tions alone. 


The Treatment of Diabetes.—ALLEN (Boston Med. and Surg. Jour., 
1915, elxxii, 241) upon the theory that diabetes is caused by overtaxing 
a weakened pancreatic function, advocates fasting to control glycosuria 
and ketonuria. The form of treatment embodying this idea was first 
worked out on animals by Allen and his present article deals with 
the application of this treatment for diabetic patients. The first step 
is to fast until glycosuria ceases and then for twenty-four or forty- 
eight hours longer. At the same time, the ketonuria falls steeply. 
It quickly approximates what a normal individual would show under 
similar conditions and the aim is to keep it constantly down to this 
level. Plain fasting suffices for the purpose; but since alcohol is a food 
which does not produce glycosuria and is said to diminish ketonuria, 
it is generally given during fasting, especially if there is danger of coma. 
Alkalies may be useful for the first few days if coma seems imminent, 
but are then no longer needed. Continuing the sodium bicarbonate 
may cause the ferric chloride reaction to remain positive longer than 
it otherwise would, with no benefit to the patient. When the fasting 
patient has been free from glycosuria for twenty-four to forty-eight 
hours, the next step is to begin feeding very slowly and cautiously. 
It is desirable to individualize the diet to suit the needs of different 
patients. The one requirement is that the patient must remain free 
from both glycosuria and acidosis. Any trace of sugar is the signal 
for a fast day, with or without alcohol. The original fast, to clear up 
the urine in the first place, may be anything from two to ten days, 
but after that no fast need be longer than one day. Frequently the 
first thing given after the fast is carbohydrate. No distinction is 
necessary between different forms of starch, but there are advantages 
in using vegetables, following Joslins. convenient classification on the 
basis of carbohydrate content. The first day after fasting, the only 
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food may be 200 grams of vegetables of the 5 and 6 per cent. classes. 
This is increased until a trace of glycosuria appears, which is checked 
by a fast-day. The purpose of such a program is to learn the carbohy- 
drate tolerance and to clear up the last traces of acidosis. After this 
carbohydrate period, or sometimes in place of it, protein is given. 
On the first day, perhaps one or two eggs are given and nothing else. 
More protein, generally as eggs and meat, is added day by day, until 
the patient either shows glycosuria or reaches a safe protein ration. 
The purpose here is to learn the protein tolerance, and to cover protein 
loss as quickly as possible. Fat is somewhat less urgently needed, 
except in very weak and emaciated patients, and it can be added grad- 
ually, as conditions seem to indicate. An element of bulk is necessary 
to give the comfortable feeling of fulness, and to prevent constipation. 
This is the great advantage of green vegetables. When they are fed 
raw, or cooked in steam, or boiled and evaporated so that no water is 
thrown away, they contain a definite quantity of carbohydrate besides 
valuable salts; and this is the only form of carbohydrate that patients 
thus treated ordinarily receive. Some cases are so severe that even 
green vegetables cannot be tolerated. Under these conditions the 
vegetables may be boiled through three waters, throwing away all 
the water. Nearly all starch is thus removed, and the most severe 
cases generally take these thrice-cooked vegetables gladly and without 
glycosuria. One result of the initial program here described is the loss 
of weight. This is the thing which physicians have been accustomed 
to dread most but which, according to present indications, is beneficial 
in itself. In subsequent treatment, the patient is welcome to gain 
weight up to a certain point, provided he can do so without glycosuria 
or acidosis. The attempt to put on weight according to the time 
honored traditions of diabetic treatment is one of the surest way 
of bringing back all the symptoms and sending the patient down hill. 
It is probably one of the chief causes of past failures in treating severe 
diabetes. In the severe cases it is found necessary to restrict all classes 
of food, and to test the tolerance of each patient for each particular 
class. Carbohydrate is given if possible, but is kept safely below the 
limit of tolerance. Protein must be kept fairly low, sometimes very 
low, with a dangerously low protein tolerance, the working rule has 
been to exclude all carbohydrate, then feed as much protein as possible 
without glycosuria. Fat has heretofore been considered as_ both 
safe and necessary in the diabetic diet. Allen believes that patients 
show a fat tolerance as truly as a carbohydrate or a protein tolerance. 
He has never seen glycosuria from fat alone; but there are patients 
whose urine is constantly negative on a given diet, who will show both 
glycosuria and ketonuria if butter and olive oil is added to that diet. 
The very severe diabetic may be both thin and weak, because he cannot 
metabolize enough food to be strong or well-nourished. But as long 
as his weakened function is not overtaxed, he seems able to retain such 
weight and strength as he has, at least for a considerable period. Any 
attempt to build him up with any kind or quantity of food beyond 
what he is able to metabolize perfectly, apparently hastens a fatal 
result. The number of diabetics admitted to the Rockefeller Hospital 
has been twenty-seven, including cases of all grades of severity and 
ranging in age from ten to sixty-nine. Every patient treated has been 
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made free from both glycosuria and acidosis. The number of deaths 
has been three. Of these two were untreated cases, one was admitted 
in coma and one died from cardiac complications. The fatal treated 
case was a twelve-year-old boy who did not follow the treatment. 
Allen says that no patient, up to the present time, died who has 
followed the treatment. However, he does not pretend that this 
method of treatment can save all patients. The author cites a few 
typical cases treated on this plan. He says that it clears up certain 
cases which heretofore have not been cleared up, and that the cases 
which could be cleared up heretofore are cleared up more quickly by 
this method. The cases have not been observed a sufficiently long 
time to give permanent results. 


The Serum Treatment of Hyperthyroidism.—Brrse (Jour. Amer. 
Med. Assoc., 1915, xiv, 413) reports regarding the serum treatment 
of hyperthyroidism giving the results of 3000 cases treated by this 
method. He says that the precise result which will be obtained with 
any given patient cannot be precisely foretold. Beebe says that the 
results of the treatment may be classified as follows: Fifty per cent. of 
the patients have been cured in the sense that they are strong and 
able to meet all the demands made on them. They are of normal 
weight, have a normal heart, have no tremor, are not nervous, have no 
gastro-intestinal disturbance and perform all their accustomed tasks 
without undue fatigue. In some instances the goitre, although much 
reduced in size, is still enlarged, and in others exopthalmos persists to 
noticeable degree. ‘The author furthermore states that a large portion 
of the 50 per cent. included in the list of cured show no evidence of 
the disease, and are normal persons. They pass rigid physical examina- 
tions and would never be suspected of having had the disease at any 
time. None of the cardinal or secondary symptoms can be discovered. 
Thirty per cent. of the patients treated show a very marked improve- 
ment, to such a degree that they meet all the usual demands of life 
without undue reaction. Under unusual physical or emotional strain 
they react more than normal persons do. The two symptoms which 
are the most evident with them are a gland larger than normal, and in 
many cases a mild exophthalmos. Some of this group ultimately 
improve to a point permitting them to be called well. The remaining 
20 per cent. include those who have not been so markedly benefited, 
those who have been operated on, those who have not been benefited 
and those in whom the disease has proved fatal. The percentage of 
fatal cases in patients who have had serum treatment for a period of 
six months is very small. 


Endamebic Pyorrhea and its Complications.—Evans and Mipp.e- 
TON (Jour. Amer. Med. Assoc., 1915, lxiv, 422) write especially concern- 
ing constitutional manifestations associated with endamebic pyorrhea. 
Fifty-two or 74 per cent. of the 70 pyorrhea cases showing endamebze 
displayed constitutional symptoms or disturbances of more or less 
marked degree. The authors group these constitutional derangements 
under several heads: (a) Arthritic, mainly belonging to the type 
denoted as arthritis deformans, (b) neuritic, (c) digestive, (d) anemic, 
(e) miscellaneous. In all, 19 cases of arthritis were treated by local 
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injection of weak solutions of emetin hydrochlorid into the infected 
gums, usually combined with subcutaneous injection of the same 
remedy. Two of the patients were treated by the subcutaneous 
method alone. Decided improvement occurred in 12 cases, three had 
but slight relief from their arthritic pain and the remaining four showed 
no apparent improvement. Of 2 cases with digestive derangement as 
the prominent symptom complex, both were improved by local treat- 
ment, further improvement being noted in one following the administra- 
tion of emetin hydrochlorid subcutaneously. The authors describe a 
large number of miscellaneous conditions associated with pyorrhea 
in a number of which they noted improvement following amebacidal 
treatment. In conclusion the authors state that constitutional dis- 
turbances are very frequent complications of endamebic pyorrhea, 
that arthritis, particularly of the type of arthritis deformans, is the 
most frequent complicating disorder, and that the results from the 
local and general administration of emetin hydrochlorid in the relief 
of the pyorrhea and the marked improvement of the arthritic condition 
are very encouraging in a large percentage of cases. In addition 
they believe that unexpected relations between pyorrhea and certain 
remote conditions are established through the response to the emetin 
treatment. 


PEDIATRICS 


UNDER THE CHARGE OF 
THOMPSON 8S. WESTCOTT, M.D., anp FREDERICK O. WAAGB, M_D., 


OF PHILADELPHIA. 


Calcariuria (Phosphaturia) in Children.—H. (Berl. klin. 
Wehnschr., 1915, lii, 29) describes under the term calcariuria a cloudy 
or milky urine whose sediment is white and composed of calcium 
carbonate and calcium phosphate. It is characterized by an increased 
calcium output in the urine with no change in the phosphoric acid 
output. The total calcium output of the body is apparently not 
increased, as the more calcium is found in the urine the less is found in 
the feces. The urine in this condition is usually alkaline in reaction, 
but it has been shown that this sediment can occur in neutral or weakly 
acid urine. Many theories have been held as to the etiology of the 
condition, such as intestinal worms, inflammation of the large bowel, 
etc., but finally it has been considered a purely nutritional disturbance. 
Certain neurogenic conditions are almost invariably associated with 
caleariuria in children. Among them are insomnia, headache, anorexia, 
abdominal pain, pallor, sweating, itching, vomiting, diarrhea and 
hystero-epileptic attacks. Many observers differ on the question as 
to whether or not the definite chemical changes in the urine may be 
held responsible for the advent of the associated nervous phenomena. 
The author shows that in children with calcariuria, the nervous symp- 
toms existed long before the urinary changes appeared, and that the 
children were neuropathic practically from birth. He cites in detail 
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the cases of two children with calcariuria and typically neurotic, who 
showed no change in their urine content on dietary changes at home, 
but in whom the abnormal condition disappeared suddenly on admission 
to hospital for treatment. Both the nervous signs and the calcariuria 
eventually returned after leaving the hospital, but the child who 
was there for a long period did not develop the condition for a long time 
after returning home. The author indicates his belief that the diet 
is not responsible for the urinary condition, and that the question is 
rather, how far the nervous condition is responsible for the urinary 
findings. He offers as the best treatment for the condition an absolute 
change of environment, such as removal to a hospital. The effect 
of this on the nervous phenomena is especially good and will cause a 
disappearance of the calcariuria if continued long enough. 


Emulsions of Liquid Paraffin and Castor Oil in Chronic Dyspepsia 
in Childhood.—McNett (Fdin. Med. Jour., 1915, xiv, 100) bases the 
following conclusions on 120 cases of chronic dyspepsia in children over 
one year old. Emulsions of liquid paraffin and castor-oil in non- 
purgative doses are of great value in this condition. McNeil gives 
the following types of dyspepsia: Malnutrition often with chronic 
diarrhea, rarely with constipation; enuresis with dyspeptic signs; 
recurrent vomiting; recurrent attacks of fainting and urticaria or 
eczema with dyspeptic symptoms. There may be diarrhea, rarely 
constipation, most frequently merely soft movements. A large number 
of these cases follow the common infections of childhood especially 
measles and whooping-cough. These cases are especially amenable 
to this form of treatment. Enuresis was cured in 8 cases out of 13 
by this treatment. The action of the liquid paraffin and castor-oil 
is entirely local and confined to the mucous membrane of the intestinal 
tract and probably diminishes the congestion and catarrh of these 
surfaces and restores healthy activity in the digestive glands. The 
emulsion of liquid paraffin has the following formula: Paraff. liq., 
5lij; gum acac., 5 ij; gum tragacanth, gr. xij; ol. cass, Mviij; aq. destill., 
ad. 3vj. One drachm is given three times a day after meals. The 
emulsion of castor-oil contains: Ol. ricini, JZiiss; gum acac., 3vj; aq. 
aurant, 3v; aq. cinnam., ad. 3vj. The dosage is the same as that 
of the paraffin. As adjuvants McNeil occasionally uses powders, 
composed of hydrarg. subchlor., gr. j, with either sodii sal., gr. ij, and 
sod. bicarb., gr. v, or pulv. rhei., gr. j and magn. carb., gr. iij, one powder 
being given at night. In cases of enuresis it is a question which of the 
two emulsions does the most good, but probably it is the castor-oil 
emulsion. The separate disorders mentioned above, such as mal- 
nutrition, enuresis, recurrent vomiting, etc., seems to have certain 
clinical features in common, the general symptoms of chronic dyspepsia, 
which probably depend upon some unhealthy condition of the intestinal 
mucous membrane. The action of these two emulsions, therefore, 
seem to be logically explained. 


A Ten-year Statistical Report on Scarlet Fever.—Banrascu (Deutsch. 
med. Wehnschr., 1915, xli, 4) offers a statistical report on scarlet fever, 
covering ten years and including 1488 cases, mainly in children, admitted 
to a hospital in Berlin. The total mortality was 15 per cent. This 
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compares with the general mortality of other observers as Heubner, 
Jurgensen, and others who report mortalities of from 13.4 per cent. 
to 16.6 per cent. The total mortality would be considerably decreased 
if we eliminate the 6.6 per cent. of cases admitted in a moribund con- 
dition or dying within three days of the onset. Nephritis was a 
complication in 16.1 per cent. of all cases; otitis in 13.8 per cent.; 
marked involvement of cervical glands 33.4 per cent.; sepsis in 9.1 
per cent.; diphtheria as a complication in 16.4 per cent.; involvement 
of the joints or rheumatism in 5.9 per cent., and endocarditis in 1.3 
per cent. The mortality according to age showed 50.7 per cent. 
under the fifth year, 31.4 per cent. between five and nine years, 9.9 
per cent. between ten and fourteen years, and 2 per cent. between 
eleven and nineteen years. No treatment was found which could 
influence the course of the disease. A great number of different 
forms of treatment were tried from time to time but eventually all 
were discarded as not being as effective, or at least not more so than 
the regulation treatment there employed, which included principally 
bathing, diet, careful nursing and keeping the expenditure of energy 
or strength of the patient at a minimum. Among the methods tried 
out and discarded as being without much effect were the influence of 
the red light on the disease and the intra-tonsillar injection of carbolic. 
The regular treatment used comprised in particular ice caps or cold 
wet cloths around the throat, mild antiseptic gargles, or swabbing the 
throat, daily luke-warm baths, a diet practically salt-free and composed 
almost altogether of milk, or cocoa and gruel. This diet is continued 
to the nineteenth day in uncomplicated cases, before an increase is 
given. Tests made on blood-pressure seem to show an increase of 
20 per cent. to 30 per cent. in pressure with the development of a 
nephritis. This complication is treated by diet and sweating especially 
by light baths. Uremia is treated by venesection, 10 grams of blood 
for every kg. of bodyweight. Nephritis usually developed between the 
fifteenth and twenty-fourth day, and the majority of cases developed 
in children between five and nine years old. Joint symptoms occurred 
more frequently in youths and adolescents than in children. The 
cases of endocarditis were all mild. The cases of sepsis were severe 
and the mortality was high. 

The Treatment of Congenital Syphilis.—FinpLAY and RoBERTSON 
(Quart. Jour. Med., 1915, viii, 175) discuss the value of mercury and of 
salvarsan in the treatment of congenital syphilis. Mercury, while occa- 
sioning a negative Wassermann reaction, cures only in a few instances 
even with prolonged administration. Salvarsan is a more potent spiro- 
cheticide but works better when reinforced by mercury. Also it fre- 
quently clears up cases which mercury, given for long periods of time, 
has failed to affect. Congenital syphilis is a most obstinate form of the 
infection. The danger of a fatal toxemia in children following the use of 
salvarsan, has probably been over-estimated. Salvarsan possesses a very 
limited power when given rectally or through the medium of the mother’s 
milk. The authors in giving neosalvarsan intramuscularly, found no 
untoward results except the pain, the induration and the occasional 
necrosis at the seat of injection. As these points were of importance 
in treating children they used the intravenous method, While the 
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veins in the arm can frequently be used, the veins of the scalp are 
preferable and usually are more prominent. The difficulties of this 
method is to keep the child’s head absolutely quiet. This led to the 
use of concentrated solutions. In infants 3 to 4 c.c. of saline containing 
0.05 to 0.3 gram of neosalvarsan are employed. Many hundreds of 
injections have been accomplished with concentrated solutions without 
any harm arising from them. A 5 c.c. record syringe is used and a 
No. 1 size needle. About 400 injections of neosalvarsan in concentrated 
solution have been used so far with a record of one fatal issue, occurring 
twelve hours after a second dose of 0.05 gram per kilo. The cases 
were out-patients, many living under the worst possible conditions. 
Most of the deaths were in no way associated with the method of treat- 
ment or the dose of the drug, but were due to the disease itself or to 
intercurrent disease such as pneumonia, measles, etc. The drug 
almost invariably caused an improvement even in those cases which 
subsequently died of intercurrent or syphilitic conditions. Of sixteen 
children that died within three weeks of an injection, nine were under 
three months of age at the beginning of treatment. With mercury 
and salvarsan the death rate under three months was 43 per cent., 
while in a series of 14 cases, also under three months treated with 
mercury alone the death-rate was 71 per cent. Seven pregnant 
syphilitic women were treated by inunctions of mercury and neosalvar- 
san intravenously. Except for headache and sickness for a number 
of hours afterward this treatment had no effect on the kidneys or the 
pregnancy. Small doses should be injected frequently till the Wasser- 
mann reaction is negative. The inunctions should be kept up during 


the course of pregnancy. The children of these seven women were 
sound and healthy when born, with no evidence of syphilis, and at 
five or seven months had shown no sign of it. This form of treatment 
therefore appears encouraging. 


OBSTETRICS 


UNDER THE CHARGE OF 
EDWARD P_ DAVIS, A.M., M.D., 


PROFESSOR OF OBSTETRICS IN THE JEFFERSON MEDICAL COLLEGE, PHILADELPHIA. 


A New Method of Painless Childbirth.—He_uman (Amer. Jour. 
Obst., February, 1915) calls attention to a preparation obtained by 
the action of chlorhydrate of morphin on living ferments, resembling 
beer at the leavening. This is a special method of fermenting opium, 
so that its toxicity becomes about one-fifteenth that of morphin, and 
the morphin is transformed into a substance that crystallizes in the 
regular way. This drug was described in July, 1914, by Dessaignes, 
in a paper read before the French Academy of Medicine. This drug 
makes the organism more susceptible to such drugs as strychnin and 
digitalin. It exaggerates vasomotor and general reflexes, and increases 
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salivary, intestinal, and renal secretion. Toxic doses are only reached 
when 2 or 3 cg. are injected for each kilogram of body weight, and the 
symptoms of poisoning are bloody and mucous diarrhea. The first toxic 
cerebral symptoms resemble those of drunkenness. When given to a 
patient in labor the drug acts on the brain and sympathetic centres 
without noticeable effect on the spinal cord. The action is prompt 
prickling or itching sensations which are experienced in two or three 
minutes. The patient becomes drowsy, and after ten to twenty minutes 
does not feel pain. In 84 cases there was complete analgesia, in 24 
marked but not complete, and four patients denied relief. The analgesia 
lasts from thirty minutes to twelve hours, and but one injection was 
needed in 63 cases; 39 felt pain at the end of five hours; 9 received 
three injections, and 1 patient five injections. Uterine contractions 
were uninfluenced, and there was but one case of postoperative hemor- 
rhage. On the average, in thirty-two minutes, the placenta was 
expelled. The patient was free from exhaustion, mental disturbance 
and after-pains, and involution and nursing were not affected. The 
usual vaginal operations, version, forceps and suture of the perineum, 
were performed without other anesthetic. In 112 labors 115 children 
were born, of whom 77 cried immediately after birth; 28 did not breathe 
at first, but soon revived. There was one fetal death from meningeal 
hemorrhage, and three premature children lived but a few days. Pinard 
stated that his results agreed with those of Dessaignes. The drug 
was given hypodermatically 1.5 c.c. for the first dose, 0.5 ¢.c. for suc- 
ceeding doses. ‘To test the remedy, Hellman used it in three cases 


at the Lebanon Hospital. His results were practically those already 
described. This preparation is known as toconalgine, and originated 
with French chemists in Paris. 


The Action of Pituitrin upon the Uterus.—Lies (Amer. Jour. Obst., 
February, 1915) has studied the effects of various drugs upon the 
excised human uterus. Fluid extract of ergot had but little stimulating 
effect upon the isolated uterus and Fallopian tubes. Pituitary extract 
caused the uterine muscle to contract much more strongly and rapidly. 
The stimulation was persistent and not easily removed, even by repeated 
washings with fresh Ringer’s solution. Upon the non-pregnant uterus 
or tube small doses have usually no effect, while large doses, which would 
stimulate the pregnant womb, may cause depression. The question 
arises, What is the cause of the differing effect upon the pregnant 
and non-pregnant uterus? It is probably the fact that during pregnancy 
the motor inervation of the uterus becomes predominate. There is 
possibly some substance which sensitizes the uterus to pituitary extract, 
and that substance is certainly not epinephrin. 


Late Cesarean Section.— Zarate (Arch. mens. l’obstetrique, August, 
1914) reports 4 cases in which Cesarean section was performed a con- 
siderable time after labor began. The first patient was in her second 
parturition and had been twenty-four hours in labor, with ruptured 
membranes. The second patient had contracted pelvis, gonorrhea, 
and had been sixty-two hours in labor, with ruptured membranes. 
The third patient had contracted pelvis with transverse presentation 
of the fetus, and had been eleven hours in labor. The fourth patient 
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had contracted pelvis. The interesting thing about this series of cases 
is that fact that all of the mothers did well. Fortunately, little or 
no effort had been made to deliver these patients’ before they were 
admitted to hospital. In dealing with cases of delayed labor where 
delivery must be accomplished by section, the reviewer ascertains as 
carefully as possible what has been done or attempted with the patient 
before admission to hospital. The surroundings of the patient in her 
lodging must also be taken into account. A further item of great 
importance is the known reputation of the physician who has sent her 
to hospital, for his skill and diligence in antiseptic precautions. From 
the stand-point of the patient, her age and general physical condition 
must not be forgotten. If the patient be young, the effort should be 
made to avoid hysterectomy, and thoroughly irrigating the uterus 
through the incision with hot sterile salt solution, and packing with 
10 per cent. iodoform gauze should be practised. In a considerable 
number of cases this method has given excellent satisfaction. Where, 
however, the interior of the uterus is foul, greenish in color, and the 
patient’s history states that repeated efforts at delivery were made, 
the removal of the greater portion of the womb, leaving the stump in 
the lower end of the abdominal incision, is the only safe procedure. 


The Fetal Heart Sounds in Placenta Previa.— BauGHMaNn (Amer. 
Jour. Obst., February, 1915) has studied the fetal heart sounds in 
placenta previa. He finds that comparison with heart sounds can 
only be made when we examine the fetal heart at the point of the 
abdomen of the woman nearest the middle of the back or the chest of 
the fetus. The exact location of the back or chest must be determined 
by external examination. In the interests of the child delivery should 
be accomplished as soon as possible after the diagnosis of placenta 
previa is made. 


Pituitary Extract with Parturient Patients.— EspenseNn (Arch. 
mens. Uobstetrique, September, 1914) has found in his clinical obser- 
vations that pituitary extract in the majority of cases either produces 
or increases the vigor of the forces of labor. Uterine contractions 
become physiological in character, being rhythmical and increasing 
gradually. Pituitary extract will not cause miscarriage in a pregnant 
patient. When an abortion has actually begun and is in progress 
pituitary extract will increase somewhat the contractions of the 
uterus. In premature labor this substance acts essentially as it does 
at full term. In cases of labor at term pituitary extract has its best 
effect toward the end of parturition. The effect is less pronounced 
at the beginning. Good and efficient contractions of the uterus are 
not especially increased by pituitary extract, but they do not become 
tetanic in character because of this remedy. Where uterine contractions 
are very painful this substance will not lessen the pain, except in so far 
as it brings about more regular action of the uterine muscle. Consider- 
able elevation of temperature during labor seems to arrest the effect 
of pituitary substance. In but one case was there observed atony of the 
uterus postpartum. Under proper precautions, and in skilled hands, 
pituitary extract given during labor is not dangerous for the child. 
Diseases of the heart are not a contra-indication to the use of this sub- 
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stance, nor are albuminuria and nephritis when they do not assume the 
extremely virulent and active type. A very small quantity of albumin 
is often found where this substance has been given during labor, and 
this must be kept in mind in using the remedy during eclampsia. 


Salpingitis Opening into the Bladder through Suppuration. — 
Auvroy (Arch. mens. lobstetrique, November, 1914) reports the 
interesting case of a patient who had salpingitis upon the right side, 
with enlargement of the womb, pain, and disability. The patient was 
kept for some time under observation in hospital, but without especial 
improvement, when operation was performed. The opening into the 
bladder through which the pus from the pyosalpinx had made its way 
could be distinctly seen by the cystoscope. The patient made a good 
recovery. In a second case section was performed because the patient 
had a history of infection and high fever. This was followed by rapid 
distention of the abdomen, with toxemia and death. In each of these 
cases the bladder had become involved by the adhesion of the affected 
tube, and an opening had developed into the bladder, into which pus 
had been discharged. 
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Physiology and Pharmacology of the Human Uterus.—A number of 
rather interesting experiments with human uterine muscle have been 
reported recently by Lies (Amer. Jour. Obst., 1915, Ixxi, 209). The 
material was obtained in the operating room, strips of tissue being cut 
at once from freshly extirpated uteri and placed in jars containing 
500 ¢.c. of oxygenated Ringer’s solution. If the tests were to be made 
immediately, this was kept at a temperature of 38° C., but it was found 
that by keeping the solution at 5° C. the tissue could be preserved from 
one hundred hours or more, and would then show, upon being placed 
in warm solution, practically the same reactions as fresh tissue, although 
somewhat less in degree. The strips were taken from the outer, lon- 
gitudinal layer of the uterine muscle, and were studied by being sus- 
pended in a cylinder containing warm, oxygenated Ringer’s fluid, one 
end of the strip being attached to the lever of a kymograph. Under 
these conditions, the normal, non-pregnant human uterus shows slow 
but powerful contractions, which may be regular, or which may come 
at varying intervals. These contractions occur at the rate of 10 to 
60 per hour; the Fallopian tubes—-which were also tested in some 
instances—have a much faster rate of contraction, 120 to 200 times 
per hour. Their contractions are small, and fairly regular. From these 
experiments it is evident, says the author, that however much uterine 
contractions may be influenced by nerve impulses arising within the 
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central nervous system, these contractions cannot be wholly dependent 
upon such impulses, but must originate within the uterus itself. They 
may be due to an inherent function of the muscle cells, or may be the 
result of impulses formed in the nerve cells found within the walls of the 
uterus and tubes. Lieb inclines to the former view, as nothing cor- 
responding to Auerbach’s plexus in the intestinal wall is present in 
the genital organs, and it is improbable that ganglia scattered along 
the course of the nerve fibers are able to generate impulses which lead 
to coérdinate contractions of the entire uterus. When sufficient 
epinephrin was added to the Ringer’s fluid to make a 1 to 2,000,000 
solution, a marked increase in the power of the contractions of both 
uterus and tubes was noticed, but this effect was fugaceous, and soon 
passed off. Ergotoxin added in sufficient quantity to make a solution 
of 2.5 to 100,000 caused powerful contractions, passing into very high 
tonus, with a suggestion of tetanus. The latter was soon broken 
through, however, by minute contractions, whose rate was approxi- 
mately twice the normal. The effect was extremely lasting, but the 
doses required to produce this effect were far in excess of what are 
ever used clinically. Two other active principles of ergot caused 
practically similar reactions. Pituitary extract produced a marked 
effect upon segments of pregnant uteri, previous feeble and slow 
contractions becoming stronger and more rapid, with a great increase 
of tonus. This stimulation was very persistent, but in only one instance 
was a transitory tetanus produced, and then only when a very large 
quantity of pituitrin was used, sufficient to make a solution of 1 to 
100. The effects on the non-pregnant uterus were rather surprising— 
small quantities generally produced no effect whatever; larger doses, 
such as produced marked stimulation of the pregnant uterus, caused 
either a very definite depression, or else did not influence the uterine 
movements at all. No such change in reaction between the pregnant 
and non-pregnant uterus was noticed in the case of epinephrin, so that 
this effect of pituitrin cannot be attributed to a reversal of the sym- 
pathetic innervation, 7. ¢., from inhibitory to motor, with onset of 
pregnancy. The most plausible explanation seems to be that some 
substance of unknown nature sensitizes the uterus during pregnancy 
to the action of pituitary extract. 


Ectopic Pregnancy and the General Practitioner.—In a paper read 
before the recent meeting of the American Association of Obstetricians 
and Gynecologists, MCCLELLAN (Amer. Jour. Obst., 1915, Ixxi, 269) 
calls attention to the fact that extra-uterine pregnancy is far more com- 
mon than is generally recognized, and that it is undoubtedly on the 
whole very badly managed in general practice, and yet it is on the 
general practitioner that the burden of recognizing the condition 
usually falls. “In a community well known to the writer,” he says, 
“there are forty-eight able general practitioners, very few of whom 
have ever reported a case of extra-uterine pregnancy; however, two of 
their number each report from 2 to 5 cases every year. In this same 
community there have been a number of deaths, and many chronic 
invalids, reported to have had pelvic hematocele and pelvic abscesses 
following abortion, many of which were primarily no doubt overlooked 
extra-uterine pregnancies.”’ McClellan lays great stress on the impor- 
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tance of going carefully into the history of the case, as this will generally 
point to some previous trouble with the generative organs, which will 
be at least a cause for suspecting the possibility of the existence of an 
ectopic gestation. He thinks that a much larger proportion of the 
cases should be diagnosed before rupture than is now done, but that 
since so large a number are not diagnosed until after this occurs, 
“it is most desirable that an established propaganda should be formu- 
lated which should serve as a guide to the treatment to be followed 
in this ‘tragic stage” . . . If the general practitioner takes 
the dictum ‘to wait’ seriously, he will delay the calling of a surgeon, 
on the assumption that a fairly large number of cases get well without 
operation, which of course can only result in a needless loss of life. 
On the other hand, there is sure to be an unnecessary risk taken if 
every case that has gone on to rupture is operated regardless of the state 
of collapse, and without waiting for the helpful effects of wisely selected 
treatment. . . . It seems equally clear that if called to a case 
where hemorrhage is persistent, quick operative intervention is ad- 
visable.”” In addition to the above excellent advice, the author very 
rightly emphasizes the value of the operating room as a teaching place 
where the general practitioner can be given the most impressive in- 
struction in pathology as it occurs in the living body, since in no other 
way can the relation between the clinical picture and the pathological 
processes responsible for it be so forcibly impressed on his mind. 


Simple Method of Establishing Vaginal Drainage.—Woop (Surg. 


Gyn. and Obst., 1915, xx, 487) calls attention to the difficulties often 
encountered when it is desired to open the vagina for purposes of 
drainage at the end of an abdominal operation, since it is not always 
an easy matter to get into the vagina from above, and to go in from 
below involves a complete disarrangement of the aseptic sheets, and the 
presence of an extra sterile assistant to attend to the vaginal work. 
Wood obviates these difficulties by the following simple device. He 
has had a long curved Pean forceps sharpened at the points to form a 
trocar, and perforated by a hole drilled transversely near the tip 
large enough to take a catgut ligature. In cases where there is any 
probability that vaginal drainage may be required, before the abdomen 
is opened the vagina is sterilized, and with a curved needle a very light 
catgut suture is passed through the posterior fornix at a point where 
the cul-de-sac can be most easily penetrated. This ligature is now 
carried through the opening in the tip of the trocar-forceps and tied, 
the point of the instrument being thus held in close promixity to the 
point to be perforated by an easily broken ligature. The instrument 
is long enough for the handles to project six or eight inches from the 
vaginal orifice. It remains in place in the vagina throughout the ab- 
dominal operation, and if an opening in the cul-de-sac is desired, a 
nurse, who need not necessarily be sterile, simply passes her hand 
under the protective sheets from below, forces the instrument through, 
thereby breaking the ligature, and opens the handles so as to expand 
the blades sufficiently to dilate the opening and draw back a strip of 
gauze or drainage tube, as may be desired, 
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The Chicken as a Possible Typhoid Carrier.—lFrom the experiments 
of O. W. H. MircuHetyt and G. T. Biroomer (Jour. Med. Research, 
1914, xxi, 247) it would seem that the chicken is highly resistant to the 
typhoid organism. It not only fails to take the disease, but also, 
as these experiments seem to indicate, it cannot be made a carrier 
either by feeding the organism or by intravenous inoculation. The 
limited time, however, in which the work was pursued and also the 
limited number of chickens used must be borne in mind in weighing 
the evidence adduced by these experiments, and a greater number 
of experiments covering a longer period should be done before it is 
said absolutely that the chicken cannot become a typhoid carrier. 


Reaction of Cow’s Milk Modified for Infant Feeding.—WILLIAM 


MANSFIELD CLARK, Ph.D. (Jour. Med. Research, 1915, xxxi) concludes 
that the hydrogen ion concentration of human and cow’s milk have 
been compared with those of various formule of modified cow’s milk. 
The addition of alkalis to modified milk for the purpose of neutralizing 
“the high acidity of cow’s milk” is shown to be a practice based upon 
wrong principles. The addition of alkalis to modified milk for the 
purpose of preventing firm clots in the infant stomach is shown to be a 
procedure which not only may be unncessary but one which involves 
a possible inhibition of both gastric proteolysis and lipolysis. Fiually, 
the addition of alkalis to modified milk is criticised because of its 
probable influence in displacing from the intestine a normal bacteria 
fermentation and replacing it with those proteolytic or “putrefactive”’ 
processes which are responsible for many of the digestive disorders 
of infancy. 

Experimental Polyneuritis.—W. Ricuarp OHLER (Jour. Med. Re- 
search, 1914, xxi, 239) concludes from the results of his experiments, 
that fowls, when fed on an exclusive diet of white bread, whether with 
or without yeast, develop a definite polyneuritis. This condition has 
been demonstrated by histological studies of both nerve and muscle 
tissue. Furthermore, it can be stated with equal certainty that when 
fed on an exclusive diet of whole wheat bread fowls remain perfectly 
well. To say, then, that any exclusive diet may cause symptoms of 
polyneuritis is not true to fact. Apparently, there is some substance 
or substances present in whole wheat bread not present in white bread 
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which are essential to the health of the organism. In other words, 
it would seem that in the relation between whole wheat flour and highly 
milled white flour we are dealing with the same problem as in the 
relation between unpolished and polished rice. This problem arises, 
however, only where the diet is restricted and consists almost exclusively 
of white flour or polished rice, as the case may be. Whether or not 
polyneuritis gallinarum and beriberi are the same disease is still an 
open question. This much we know, that the results of dietary experi- 
ments in both fowls and mammals are generally uniform. In view 
of these uniform results it is perhaps not too much to assume that the 
experiments here reported (including the experiments with whole corn, 
wheat, grain, hominy, and rice, as well as those with different kinds 
of wheat bread) have added another link in the chain of evidence that 
beriberi is a “Deficiency Disease.” Finally, these experiments go a 
long way toward proving that contention of Dr. Little that a restricted 
diet, consisting largely of white bread, is a large factor if not the single 
factor in the cause of beriberi in North Newfoundland and Labrador. 


The Spread of Tuberculosis.—Dr. H. G. Lampson (U.S. Public 
Health Reports, January 8, 1915, xxx, No. 2) in his “Studies on the 
Spread of Tuberculosis in Five Counties of Minnesota” came to the 
conclusion that 79 per cent. of individuals fully exposed for a long 
period of time to open cases of tuberculosis, became infected. Only 
28 per cent. of those partially exposed or exposed for a short period 
of time became infected. The percentage of infections from casual 
exposure such as everyone encounters, was small, 8 per cent. The more 


frequent infection of children is explained, at least in part, by their 
more intimate contact with the patient. At all ages, the intimacy and 
length of exposure are the determining factors in infection with tuber- 
culosis. 


PATHOLOGY AND BACTERIOLOGY 


UNDER THE CHARGE OF 
JOHN McCRAE, M.R.C.P., 


LECTURER ON PATHOLOGY AND CLINICAL MEDICINE, MC GILL UNIVERSITY, MONTREAL; 
SOME TIME PROFESSOR OF PATHOLOGY IN THE UNIVERSITY OF VERMONT, 
BURLINGTON, VERMONT; SENIOR ASSISTANT PHYSICIAN, ROYAL 
VICTORIA HOSPITAL, MONTREAL, 


AND 
OSKAR KLOTZ, M.D., C.M., 


PROFESSOR OF PATHOLOGY AND BACTERIOLOGY, UNIVERSITY OF PITTSBURGH, 
PITTSBURGH, PA. 


The Bacteriology of Typhoid and Paratyphoid Fever at Autopsy. 
One of the important findings by Grote (Arb. a. d. path. Anat. Institut., 
Tiibingen, 1914, ix, 1) was the infrequency with which B. typhosus 
was isolated from the intestinal canal. Similar observations. upon 
the living have been reported by many. It is suggested that the 
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organism multiplies but sparsely during its habitat in the bowel or 
that its growth is actually inhibited by the presence of other bacteria 
or through the bacterial effect of the intestinal juices. There is little 
evidence forthcoming to indicate the activities of the B. typhosi during 
its life in the bowel contents. The author believes that relatively 
few cases result from a primary invasion from the intestine but considers 
it a general infection with secondary localization in the lymphatic 
structures of the bowel. No relation can be indicated between the 
number or organisms which may be isolated and the intensity and 
distribution of the tissue change. The demonstration of B. typhosi 
at autopsy is best accomplished by cultures from the gall bladder. 
In every case studied, the author obtained pure cultures from this 
organ. He found no difficulty in isolating the organism from various 
parenchymatous organs, liver, kidney, spleen, and lung, as well as 
from blood and cerebrospinal fluid. Contrary to the former accepted 
belief he found considerable difficulty in isolating B. typhosus from the 
spleen. In three cases from which the paratyphoid organism was 
isolated the clinical symptoms had not suggested this infection. In 
one of these there were cholera-like manifestations, while in another, 
serious gastro-intestinal symptoms were prominent. An interesting 
case of a dual infection was reported by Benitker (Cent. f. Bakt., 1914, 
Ixxiv, 1). In this case an individual died of severe meat poisoning 
due to B. paratyphosus. There was evidence, however, of extensive 
typhoid ulceration of the ileum, whose character suggested some 
weeks’ duration. 


The Relative Virulence of Sensitized and Non-sensitized Typhoid 
Bacilli—Bersrepka has shown that sensitized typhoid vaccines are 
less toxic and better tolerated in guinea-pigs than the non-sensitized. 
This has been verified by others who have shown that the sensitized 
vaccines produce a serum of higher protective quality than the untreated 
organisms. In view of this, the sensitized vaccine is recommended 
in practice in place of the usual vaccine of Wright. Crcii (Jour. 
Infect. Diseases, 1915, lvi, 26) has repeated the experiments using 
dead and living cultures and inoculating them intravenously. His 
findings are in agreement with previous work where the treatment has 
been subcutaneous or intraperitoneal. The sensitized vaccines are 
better tolerated and produce a greater immunity than the non-sen- 
sitized. Moreover the lethal dose of the typhoid cultures was much 
greater with the sensitized vaccine. He believes that the sensitized 
organisms undergo phagocytosis and bacteriolysis to a greater degree 
than the untreated one. 
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